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Introduction 


Big  bend  national  park  derives  its  name  from  its  location  in  that  portion 
of  Texas  where  the  Rio  Grande,  forming  the  boundary  between  the  United 
States  and  Mexico,  makes  a  big  U-shaped  bend  in  its  course.  The  gross 
area  of  the  park  is  707,895.45  acres,  making  it  the  sixth  largest  in  the 
National  Park  System.  It  is  a  land  of  contrasts.  Although  it  consists 
predominantly  of  semiarid  plains  characterized  by  gravel-covered  slopes, 
arroyos,  and  washes,  this  general  landscape  is  interrupted  by  conspicuous 
mountain  belts  and  by  the  winding  Rio  Grande  which  has  carved  spectacular 
canyons  through  some  of  the  rugged  highlands.  Romantic  interest  is 
added  by  the  close  proximity  of  the  peoples  of  Old  Mexico  and  by  the 
colorful  legends  and  stories  of  the  country.  Students  of  history,  archaeology, 
geology,  animals,  and  plants  all  will  find  much  of  interest  here. 

This  book  treats  only  of  plants.  Plant  life  can  be  seen  in  every  part  of  the 
park  area,  and  here,  as  nearly  everywhere  on  the  surface  of  the  earth,  it 
furnishes  more  of  the  color  and  beauty  of  the  area  than  any  other  one 
feature.  It  is  not  surprising,  therefore,  that  for  a  very  large  percentage  of 
the  park  visitors  the  plant  life  constitutes  one  of  the  chief  attractions,  and 
that  there  is  a  constant  demand  for  an  illustrated  book  to  aid  in  identifying 
the  various  kinds  of  plants  seen. 

It  is  for  the  purpose  of  supplying  this  demand  that  the  present  publication 
has  been  prepared.  It  is  the  result  of  several  years  of  study  of  the  park  flora 
by  both  authors.  An  effort  has  been  made  throughout  the  book  to  avoid 
technical  language  so  far  as  possible  and  to  make  use  of  characters  that  are 
readily  observed  in  the  field  even  without  the  use  of  a  lens.  We  advise 
anyone  who  has  had  no  botanical  training  to  read  all  the  introductory 
matter  (pp.  1-6)  before  attempting  to  use  the  book.  We  believe  that 
having  done  this  he  will  be  able,  by  using  the  keys,  descriptions,  and  illus- 
trations, to  identify  accurately  and  determine  the  name  of  any  plant  he  may 
find  in  the  park. 

We  have  omitted  the  authorities  for  the  scientific  names  because  we 
believe  they  would  be  confusing  rather  than  helpful  to  the  great  majority 
of  those  who  will  use  the  book.  For  those  who  wish  these  authorities, they 
may  be  found  in  "A  Check  List  of  the  Ferns,  Gymnosperms,  and  Flowering 
Plants  of  the  Proposed  Big  Bend  National  Park,"  by  Omer  E.  Sperry, 
published  as  volume  19,  No.  4,  of  Sul  Ross  State  Teachers  College  Bulletin, 
Alpine,  Tex.,  1938,  or  in  "Plants  of  Brewster  County,  Tex.,"  by  Omer  E. 

IX 


Sperry  and  Barton  H.  Warnock,  published  as  volume  22,  No.  1,  of  Sul  Ross 
State  Teachers  College  Bulletin,   1941. 

The  1942  edition  of  Standardized  Plant  Names,  of  the  American  Joint 
Committee  on  Horticultural  Nomenclature,  has  been  followed  insofar  as 
possible  in  the  selection  of  generic,  specific,  and  common  names  where 
variation  or  synonymy  exists  and,  in  certain  instances,  in  the  choice  of 
spelling  of  common  names. 
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OF  BIG  BEND  NATIONAL  PARK 


TYPES  OF  VEGETATION  IN  THE  PARK 


The  vegetation  of  the  Big  Bend  National  Park  may  be  grouped  into  four 
general  types  of  plant  communities.    These  may  be  characterized  as  follows: 

1.  Desert  scrub. — This  is  the  most  extensive  type  of  vegetation  in  the 
park,  occupying  nearly  all  the  lower  parts  of  the  area.  The  most  charac- 
teristic plant  of  the  desert  scrub  is  the  creosotebush,  but  desert  vegetation 
is  by  no  means  monotonous.  It  varies  greatly  from  place  to  place,  often 
with  yucca,  ocotillo,  lechuguilla,  or  various  species  of  cacti  dominating 
the  aspect.  During  rainy  seasons  the  desert  is  often  covered  with  flowers  of 
varying  hues. 

2.  Desert  grassland. — This  type  of  community  occupies  all  the  lower 
slopes  of  the  Chisos  Mountains  and  the  upper  parts  of  other  low  mountains 
and  high  hills  in  the  area.  Chinograss  and  sotol  are  the  two  most  character- 
istic plants,  but  these  are  accompanied  by  many  other  shrubs  and  herbs. 

3.  Piny  on- juniper-oak  woodland. — The  woodland  occupies  all  the  middle 
and  upper  slopes  of  the  Chisos  Mountains  except  a  few  of  the  higher  places 
that  are  covered  by  forest.  Along  with  the  pinyon  pine  there  are  three 
species  of  juniper,  several  species  of  oak,  and  many  species  of  shrubs  and 
herbaceous  plants. 

4.  Ponderosa  pine-Douglas  fir- Arizona  cypress  forest. — The  forest  com- 
munity is  rather  limited  in  extent  but  occurs  on  some  of  the  higher  parts 
of  the  Chisos  Mountains,  especially  where  it  is  somewhat  protected  in  the 
heads  of  canyons. 

PLANTS  OF  BIG  BEND  NATIONAL  PARK       *£>        1 


PLANT  STRUCTURES 

Although  we  have  attempted  to  make  this  book  as  nontechnical  as 
possible,  it  is  necessary  to  recognize  the  fact  that  anyone  who  wishes  to 
identify  wild  flowers  efficiently  must  first  know  something  of  the  language 
that  the  botanist  uses  in  describing  plants.  The  glossary  beginning  on  page 
195  will  be  found  helpful  in  becoming  acquainted  with  many  of  the  terms, 
but  some  of  the  more  frequently  used  terms  are  explained  more  fully  in  the 
following  paragraphs. 


--      BLADE 


Figure  7. — a,  simple  leaf  showing  parts;  b,  palmately  compound  leaf;  c,  pinnately 

COMPOUND    LEAF. 


Leaves. — A  typical,  complete  leaf  (fig.  1,  A)  consists  of  three  parts:  the 
more  or  less  expanded  portion,  which  is  called  the  blade;  the  stemlike 
portion,  called  the  petiole;  and  two  little  appendages  at  the  base  of  the 
petiole,  called  stipules.  Very  often  the  stipules  are  lacking,  and  frequently 
the  petiole  is  also  lacking.  When  the  petiole  is  lacking  and  the  blade  is 
thus  attached  directly  to  the  stem,  the  leaf  is  said  to  be  sessile.  When  the 
blade  is  all  in  one  piece  and  undivided  the  leaf  is  a  simple  leaf,  but  if  it  is 
divided  so  that  the  leaf  appears  to  have  several  blades  instead  of  only  one 
it  is  compound.  These  several  parts  of  a  compound  leaf  are  called  leaflets. 
Leaflets  or  the  blades  of  simple  leaves  may  be  variously  lobed  or  toothed, 
or  their  margins  may  be  completely  without  teeth  or  lobes,  in  which  case 
they  are  said  to  be  entire.  Some  compound  leaves,  such  as  those  of  the 
rose  or  the  elder,  have  a  central  axis  like  a  feather,  and  the  leaflets  are 
attached  along  two  sides  of  this  axis.     Such  a  leaf  is  said  to  be  pinnate  or 
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A-LINEAR 

B- LANCEOLATE 

C-OBLONG 

D- OVATE 

E-OBOVATE 

F-COROATE 


Figure  2. — simple  leaves. 


pinnately  compound  (fig.  1,  C).  Others,  such  as  the  lupine,  have  the  leaflets 
all  attached  to  the  end  of  the  petiole,  and  such  a  leaf  is  said  to  be  palmate 
or  palmately  compound  (fig.  1,  B).  These  same  terms,  pinnate  and  palmate, 
are  sometimes  used  to  describe  the  arrangement  of  the  veins  of  a  leaf. 

There  are  several  terms  used  to  describe  the  general  shape  of  a  leaf,  and 
it  will  be  necessary  to  understand  the  more  frequently  encountered  of  these 
(fig.  2).  One  of  them  is  lanceolate,  or  lance-shaped,  which  refers  to  a  leaf 
that  is  rather  long,  widest  near  the  base,  and  gradually  tapering  to  a  rather 
long  tip,  like  a  spearhead.  Another  much-used  term  is  linear,  which  refers 
to  a  leaf  that  is  uniformly  narrow  and  with  parallel  edges  like  a  grass 
leaf.  Only  a  little  less  frequently  used  are  the  terms  ovate,  oval,  and 
elliptical.  Ovate  is  like  a  longitudinal  section  through  an  egg  with  the 
larger  end  downward,  while  oval  and  elliptical  have  exactly  the  same 
meaning  that  they  have  in  geometry  or  in  common  language.  Frequently 
the  prefix  ob-  is  used  with  lanceolate  and  ovate  and  means  inversely.  Thus 
oblanceolate  means  lance-shaped,  but  with  the  narrower  part  toward  the 
base,  and  obovate  means  inversely  ovate. 

There  are  numerous  terms  used  to  describe  the  apexes  and  bases  of 
leaves,  but  we  can  dipsense  with  most  of  these,  and  the  few  we  find  necessary 
to  use  will  be  readily  understood  as  we  come  to  them. 

Flowers. — A  complete  flower  consists  of  four  sets  of  parts  (fig.  3).  Be- 
ginning at  the  outside,  the  first  set  consists  of  leaflike  parts,  which  are 
usually  green  and  are  called  sepals.  The  sepals  may  be  entirely  separate 
or  more  or  less  grown  together,  and  all  the  sepals  collectively,  whether 
united  or  not,  make  up  the  calyx.  The  parts  of  the  second  set  of  organs 
are  also  more  or  less  leaflike  but  usually  are  some  other  color  than  green 
and  are  called  petals.  These,  like  the  sepals,  may  or  may  not  be  united, 
and  they  collectively  make  up  the  corolla.  The  parts  of  the  third  set  are 
called  stamens.     In  most  cases  they  are  not  at  all  leaflike.     Each  one  con- 
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sists,  as  a  general  rule,  of  a  stalklike  portion  called  the  filament  and  a  head- 
like portion  called  the  anther.  Within  the  anther  are  found  the  numerous 
minute  pollen  grains  that  contain  the  male  elements  of  the  plant.  The 
number  of  stamens,  varying  from  one  to  many  in  the  different  kinds  of  plants, 
is  very  important  in  the  identification  of  plants.  Finally,  the  fourth  set 
of  parts  consists  of  one  or  more  pistils,  each  pistil  consisting  ordinarily,  of 
three  parts:  a  more  or  less  slender  portion  called  the  style;  an  enlarged 
basal  portion  called  the  ovary,  within  which  are  the  ovules  that  contain 
the  female  elements,  and  that  later  may  develop  into  seeds;  and  a  somewhat 
enlarged  upper  end  to  which  pollen  grains  readily  adhere  and  which  is 
called  the  stigma. 

Any  one  or  more  of  these  sets  of  parts  may  be  missing,  in  which  case  the 
flower  is  said  to  be  incomplete.  More  important,  however,  than  the  terms 
complete  and  incomplete  are  the  terms  perfect  and  imperfect.  Any  flower 
that  has  both  stamens  and  pistils  is  perfect  regardless  of  whether  it  has  a 
calyx  or  a  corolla  or  not,  while  if  either  stamens  or  pistils  are  lacking  the 
flower  is  imperfect.  This  is  due  to  the  fact  that  the  stamens  and  pistils  are 
the  organs  that  are  directly  concerned  in  reproduction. 

Regular  and  irregular  are  also  important  terms.  These  refer  especially 
to  the  corolla.  If  the  petals  or  parts  of  the  corolla  are  all  the  same  size 
ancf  shape  the  flower  is  said  to  be  regular,  whereas  if  they  differ  in  either 
size  or  shape,  or  both,  the  flower  is  irregular. 

The  stem  of  a  flower  is  called  a  pedicel,  and  a  stem  bearing  a  cluster  of 
flowers  is  called  a  peduncle.  The  end  of  the  pedicel  to  which  the  parts  of 
the  flower  are  attached  is  called  the  receptacle.  Figure  4  illustrates  the 
various  arrangements  of  flowers  on  the  stem. 

HOW  TO  USE  THE  KEY 

More  than  800  species  of  plants  are  included  in  this  book.  Obviously, 
if  it  were  necessary  to  search  through  them  all  every  time  we  wished  to 
learn  the  name  of  a  plant,  identification  would  be  difficult.  Therefore, 
keys  have  been  prepared  to  aid  in  finding  the  correct  names  of  the  plants 
in  which  we  are  interested.  With  a  little  practice  in  the  use  of  these  keys, 
we  should  be  able  to  name  correctly  any  plant  found  in  the  park.  At  each 
step  in  the  key  there  are  two  or  more  alternatives  to  choose  from,  and  we 
must  determine  which  alternative  fits  the  plant  we  have  in  hand.  If  we 
make  the  correct  decision  in  each  case,  we  shall  find  the  correct  name  of 
the  plant,  and  the  correctness  of  our  decisions  will  depend  upon  the  ac- 
curacy of  our  observations.  Therefore,  we  must  learn  to  make  accurate 
observations. 

In  order  to  see  just  how  a  key  is  to  be  used  let  us  take  an  example.  Sup- 
pose that  on  one  of  our  walks  in  the  park  we  come  upon  a  plant  about  2 
feet  high  with  alternate,  oblong  or  lance-shaped,  slightly  toothed  leaves 
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Figure  3. — parts  of  a  typical  flower. 
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Figure  4. — types  of  inflorescence. 
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Figure  5. — composite  flower  head. 
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and  bright  red  flowers.  We  stoop  down  to  examine  one  of  the  flowers 
more  closely  and  find  that  the  corolla  is  5-lobed  but  is  irregular  and  is 
split  down  one  side.  We  also  see  that  there  are  five  stamens  united  to 
form  a  tube  around  a  single  style  and  that  the  ovary  is  below  the  place 
of  attachment  of  the  other  parts  of  the  flower.  We  are  now  ready  to  use 
the  key. 

Turning  to  the  beginning  of  the  key  to  the  families  on  page  7  we  find 
we  are  confronted  at  once  with  two  alternatives.  These  are:  "Plants 
without  seeds  or  true  flowers;  spore-producing,"  and  "Seed-producing 
plants."  Our  plant  has  flowers  and  so  is  obviously  a  seed-producing  plant. 
Therefore,  we  choose  the  second  alternative.  This  is  followed  by  the  fig- 
ure 3,  which  indicates  that  3  is  our  next  step  in  the  key  and  we  can  skip  2. 
At  3  we  again  have  two  alternatives  and  we  will  readily  choose  the 
second,  "Seeds  enclosed  in  ovaries  (ordinary  flowering  plants),"  which  is 
followed  by  5,  indicating  that  5- is  out  next  step.  At  5  we  again  choose  the 
second  alternative  because  the  flower  of  our  plant  is  obviously  constructed 
on  a  numerical  plan  of  5,  that  is,  there  are  5  stamens  and  both  the  calyx 
and  corolla  are  5-lobed.  This  second  alternative  is  followed  by  15.  There- 
fore, we  can  skip  all  intervening  numbers  and  take  15  as  our  next  step. 
In  a  similar  manner  we  will  go  from  15  to  16,  from  16  to  39,  and  then  to 
88,  where  we  must  choose  the  first  alternative  instead  of  the  second.  From 
here  we  are  led  successivly  to  89,  90,  91,  and  92.  At  92  we  are  confronted 
with  three  alternatives,  but,  since  our  plant  has  alternate  leaves,  we  readily 
choose  the  first  alternative,  which  is  "Leaves  alternate."  This  we  find  is 
not  followed  by  another  key  number  but  by  the  words  "Bluebell  family" 
and  "p.  165."  This  means  that  if  we  have  not  made  any  mistakes  our  plant 
belongs  to  the  bluebell  family,  which  is  described  on  page  165.  Accordingly, 
we  turn  to  page  165  and  we  find  that  the  only  members  of  the  bluebell  fam- 
ily occurring  in  the  park  are  two  species  of  Lobelia,  one  of  which  has  red 
flowers  and  the  other  blue  flowers.  We  decide,  therefore,  that  our  red- 
flowered  plant  is  Lobelia  splendens. 

Keys  to  the  genera  of  large  families  and  to  the  species  of  large  genera 
are  also  given.  These  are  all  used  in  the  same  way  as  the  key  to  the  fam- 
ilies and  will  give  no  trouble  once  the  method  of  using  such  keys  is  learned. 
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Key  to  the  Families  of 

Seed  Plants j  Ferns,  and  Fern  Allies  of 

Big  Bend  National  Park 


1.  Plants  without  seeds  or  true  flowers;  spore-producing 2 

Seed-producing  plants      3 

2.  Mosslike  plants  with  small  leaves;  spore  cases  borne  in  the  axils 

of  the  leaves Selaginella  family  (p.  20) 

Plants  with  branched  or  lobed  leaves;  spore  cases  borne  on  the 
lower  surfaces  or  margins  of  the  leaves       ....    Fern  family  (p.  15) 

3.  Seeds    not    enclosed    in    ovaries    (cone-bearing,    evergreen    trees 

and  their  close  relatives)       4 

Seeds  enclosed  in  ovaries  (ordinary  flowering  plants)      5 

4.  Cone-bearing  trees  with  needlelike  leaves,  or  trees  or  shrubs  with 

scalelike  leaves  and  berrylike  fruits Pine  family  (p.  23) 

Shrubs  with  horsetaillike,  jointed  stems,  the  leaves  reduced  to 
sheathing  scales  at  the  joints Jointfir  family  (p.  24) 

5.  Flowers  usually  on  a  plan  of  three;  leaves  usually  parellel-veined; 
stems  without  a  distinct  central  pith,  the  wood  fibers  scattered 

throughout 6 

Flowers  usually  on  a  plan  of  four  or  five;  the  leaves  usually  netted- 
veined;  stems  with  a  distinct  central  pith  surrounded  by  the  wood 
fibers 15 

6.  Plants  submerged  in  water Pondweed family  (p.  26) 

Plants  growing  on  land  or  in  water  but  not  submerged      .... 

7.  Perianth   (calyx  and  corolla)   consisting  of  bristles  or  scales,  or 

lacking 8 

Perianth  of  2  distinct  series,  at  least  the  inner,  and  sometimes  both, 

of  which  are  petallike 10 

8.  Flowers  not  in  the  axils  of  dry  or  chaffy  bracts;  marsh  plants  with 

the  flowers  in  long,  terminal  spikes Cattail  family  (p.  27) 

Flowers  in  the  axils  of  dry  or  chaffy  bracts  called  glumes  ....        9 
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9.  Leaves  in  2  rows  on  the  stem,  their  lower  parts  forming  sheaths, 
which  are  wrapped  around  the  stem  but  their  margins  not  united; 
stems  mostly  hollow  and  cylindrical;  glumes  2  to  each  flower 

Grass  family  (p.  28) 
Leaves  in  3  rows  on  the  stem,  their  lower  parts  forming  a  tube 
around  the  stem,  the  margins  of  the  sheath  united;  stems  solid 
and  usually  triangular;  glumes  1  to  each  flower  .  Sedge  family  (p.  46) 

10.  Ovary  below  the  place  of  attachment  of  the  other  floral  parts  .    .      11 
Ovary  above  the  place  of  attachment  of  the  other  floral  parts  .    .      12 

11.  Flowers  regular;  stamens  6 Amaryllis  family  (p.  54) 

Flowers  irregular,  stamen  1 Orchid  family  (p.  56) 

12.  Perianth  (calyx  and  corolla)  chaffy,  greenish,  not  showy;  plants 

rushlike Rush  family  (p.  47) 

Perianth  not  chaffy,  usually  showy;  plants  not  rushlike       ....      13 

13.  Petals  different  in  color  from  the  sepals  .    .  Spider  wort  family  (p.  50) 
Petals  similar  in  color  to  the  sepals 14 

14.  Leaves  scurfy  with  hairs  modified  into  flat  scales  or  disks 

Pineapple  family  (p.  47) 
Leaves  not  scurfy Lily  family  (p.  48) 

15.  Plants  growing  as  parasites  on  the  stems  of  trees  or  shrubs     .    .    . 

Mistletoe  family  (p.  62) 
Plants  not  parasitic  on  the  stems  of  trees  or  shrubs      16 

16.  Corolla  lacking  (sometimes  the  calyx  looks  like  a  corolla)       ...      17 
Corolla  present      39 

17.  Ovary  3-lobed  and  producing  a  3-celled  capsule,  calyx  present  or 
absent,  flowers  sometimes  surrounded  by  a  calyxlike  involucre, 

plants  often  with  milky  juice Spurge  family  (p.  106) 

Fruit  not  a  3-celled  capsule 18 

18.  Calyx  lacking  in  both  staminate  and  pistillate  flowers 

Willow  family  (p.  58) 
Calyx  present  at  least  in  staminate  and  perfect  flowers,  sometimes 
lacking  in  pistillate  flowers 19 

19.  Flowers,  at  least  the  staminate  ones,  in  catkins 20 

Flowers  not  in  catkins 23 

20.  Fruits  fleshy Mulberry  family  (p.  60) 

Fruits  not  fleshy 21 

21.  Staminate   and   pistillate   flowers   both   in   catkins,    the   pistillate 

forming  a  woody  cone Birch  family  (p.  59) 

Only  the  staminate  flowers  in  catkins,  the  pistillate  not  forming  a 
cone 22 

22.  Leaves  pinnately  compound;  fruit  a  nut      .    .    .  Walnut  family  (p.  58) 
Leaves  simple;  fruit  an  acorn      Oak  family  (p.  59) 
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23.  Pistils  1  or  several,  each  with  1  cell  in  the  ovary,  1  style,  and  1 

stigma 24 

Pistil  1  but  compound  as  shown  by  the  2  or  more  styles  or  stigmas 

or  2  or  more  cells  in  the  ovary 27 

24.  Pistils  several      Crowfoot  family  (p .  78) 

Pistil  1 25 

25.  Calyx  corollalike;  flowers  surrounded  by  bracts  forming  an  invo- 
lucre, which  often  looks  like  a  calyx  ....  Four-o'clock  family  (p.  71) 
Calyx  not  corollalike;  flowers  not  surrounded  by  an  involucre    .    .      26 

26.  Fruits  with  feathery  tails Rose  family  (p.  88) 

Fruits  without  feathery  tails Nettle  family  (p.  62) 

27    Ovary  1 -celled  and  1 -seeded 28 

Ovary  several-celled  or,  if  1 -celled,  several-seeded 32 

28.  Fruit  dry,  an  akene 29 

Fruit  somewhat  fleshy,  a  drupe Elm  family  (p.  60) 

29.  Leaves  with  sheathing  stipules Buckwheat  family  (p.  64) 

Leaves  opposite,  with  stipules  but  these  not  sheathing 

Pink  family  (p.  76) 
Leaves  without  stipules 30 

30.  Flowers  subtended    by  an  involucre  of  1   or  more   bracts,  either 

united  or  distinct Buckwheat  family  (p.  64) 

Flowers  without  an  involucre      31 

31.  Calyx  dry  and  chaffy Amaranth  family  (p .  67) 

Calyx  not  dry  and  chaffy Goosefoot  family  (p.  66) 

32.  Ovary  more  than  1 -celled 33 

Ovary  1 -celled Pink  family     (p.  76) 

33.  Flowers,  at  least  some  of  them,  imperfect 34 

Flowers  perfect 36 

34.  Fruit  a  double  samara  (two  1 -seeded  parts  each  with  a  wing) 

Maple  family  (p.  113) 
Fruit  not  a  double  samara 35 

35.  Leaves  alternate Soapberry  family  (p.  114) 

Leaves,  or  most  of  them,  opposite Olive  family  (p.  131) 

36.  Flowers  irregular Birthwort family  (p.  64) 

Flowers  regular 37 

37.  Low  shrubby  plants  . Cacao  family  (p.  119) 

Herbaceous  plants 38 

38.  Fruit  a  berry Pokeweed family  (p.  70) 

Fruit  a  pod       Mustard  family  (p.  81) 

Fruit  a  capsule;  leaves  linear  and  whorled  .  Carpetweed family  (p.  74) 

39.  Petals  distinct,  at  least  at  the  base 40 

Petals  more  or  less  united 88 
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40.  Flowers  having  1  style  and  3  nearly  separate  ovaries  or  no  style 
and  2  ovaries,  in  either  case  producing  samaras  (1 -seeded  fruits 

with  wings) Malpighia  family    (p.  105) 

Flowers  not  as  above  and  not  producing  samaras 41 

41.  Pistil  or  pistils  simple  with  1   style,   1   stigma,  and  1   cell  in  the 

ovary 42 

Pistil  compound  as  shown  by  more  than  1  style  or  stigma  or  more 
than  1  cell  in  the  ovary 45 

42.  Leaves  thick  and  fleshy Stonecrop  family  (p.  87) 

Leaves  not  fleshy 43 

43.  Fruit  a  pod  which,  in  most  cases,  opens  at  maturity  along  both 

sides  (a  legume) Pea  family  (p.  91) 

Fruit  not  a  legume 44 

44.  Leaves  entire       Krameria  in  pea  family  (p.  97) 

Leaves  variously  toothed  or  lobed Rose  family  (p.  88) 

45.  Ovary  at  least  partly  inferior,  that  is,  below  the  place  of  attach- 
ment of  the  other  parts  of  the  flower 46 

Ovary  superior,  that  is,  above  the  place  of  attachment  of  the  other 
parts  of  the  flower 54 

46.  Stamens  more  than  twice  the  number  of  the  petals 47 

Stamens  not  more  than  twice  as  many  as  the  petals 49 

47.  Stems  very  fleshy  and  prickly Cactus  family  (p.  122) 

Stems  not  fleshy  and  prickly 48 

48.  Fruit  fleshy Rose  family  (p.  88) 

Fruit  dry Loasa  family  (p.  120) 

49.  Plants  with  tendrils Gourd  family  (p.  165) 

Plants  without  tendrils 50 

50.  Styles  more  than  1 51 

Style  1 Eveningprimrose  family  (p.  127) 

51.  Seeds  several  in  each  cavity  of  the  ovary 52 

Seeds  only  1  in  each  cell  of  the  ovary 5  3 

52.  Fruit  opening  by  splitting  at  the  top  between  the  2  styles 

Saxifrage  family  (p.  88) 
Fruit  opening  by  splitting  around  the  middle  .  Purslane  family  (p.  74) 

53.  Fruit  fleshy Dogwood  family  (p.  130) 

Fruit  dry Parsley  family  (p.  129) 

54.  Stamens  more  than  twice  the  number  of  the  petals 55 

Stamens  not  more  than  twice  the  number  of  petals 60 

55.  Filaments  united Mallow  family  (p.  116) 

Filaments  not  united 56 

56.  Flowers  irregular Mignonette  family  (p.  87) 

Flowers  regular 57 

57.  Sepals  soon  falling  from  the  flower Poppy  family  (p.  SO) 

Sepals  persistent 58 
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58.  Shrubs Hydrangea  family  (p.  88) 

Herbs      59 

59.  Styles  3  to  8,  plants  rather  fleshy Purslane  family  (p.  74) 

Style  1,  plants  not  fleshy Rockrose family  (p.  Ill) 

60.  Stamens  inserted  on  the  edge  of  a  disk  or  receptacle,  or  on  the 

calyx  tube,  not  at  the  base  of  the  ovary 61 

Stamens  inserted  at  the  base  of  the  ovary 67 

61.  Stamens  as  many  as  the  petals  and  opposite,  or  in  front  of,  them.      62 
Stamens  alternate  with,  or  more  numerous  than,  the  petals  ...      64 

62.  Plants  not  climbing Buckthorn  family  (p.  115) 

Plants  climbing 63 

63.  Fruit  a  berry       Grape  family  (p.  116) 

Fruit  a  drupe  with  a  single  flat  seed   ....    Moonseed family  (p.  79) 

64.  Styles  3 Cashew  family  (p.  113) 

Style  1 65 

65.  Plant  not  gland-dotted 66 

Plant  covered  with  gland  dots Rue  family  (p.  103) 

66.  Flowers  small  and  whitish;  fruit  2-seeded    .  Bittersweet  family  (p.  113) 
Flowers  large,  pink  or  rose;  fruit  many-seeded 

Loosestrife  family  (p.  126) 

67.  Stamens  as  many  as  the  petals  and  opposite,  or  in  front  of  them  .      68 
Stamens  alternate  with,  or  more  numerous  than,  the  petals  ...      70 

68.  Sepals  only  2 Purslane  family  (p.  74) 

Sepals  more  than  2        69 

69.  Flowers  perfect      Barberry  family  (p.  79) 

Flowers  imperfect Spurge  family  (p.  106) 

70.  Flowers  irregular Mignonette  family  (p.  87) 

Flowers  regular 71 

71.  Ovary  1-celled 72 

Ovary  more  than  1-celled 75 

72.  Sepals  2;  plants  rather  fleshy Purslane  family  (p.  74) 

Sepals  usually  4  or  5;  plants  usually  not  fleshy 73 

73.  Sepals  and  petals  usually  5;  stamens  5  or  10     .    .    Pink  family  (p.  76) 
Sepals  and  petals  usually  4;  stamens  6  or  4 74 

74.  Leaves  palmately  compound  with  3  leaflets      .    .  Caper  family  (p.  87) 
Leaves  simple  but  often  pinnately  lobed  or  dissected 

Mustard  family  (p.  81) 

75.  Stamens  attached  to  the  pistil Milkweed  family  (p.  136) 

Stamens  not  attached  to  the  pistil       76 

76.  Filaments  wholly  or  partly  united       77 

Filaments  not  united 80 

77.  Corolla  irregular Milkwort  family  (p.  105) 

Corolla  regular      78 
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78.  Styles  united  around  a  central  column  from  which  they  separate 

at  maturity Geranium  family  (p.  99) 

Styles  separate,  or  only  1  with  several  stigmas 79 

79.  Leaves  simple;  stamens  5 Flax  family  (p.  100) 

Leaves  compound;  stamens  10  to  15       Sorrel  family  (p.  99) 

80.  Practically  leafless,  very  thorny  shrubs  .    .    .    .    J  unco  family  (p.  120) 
Leafy  plants,  not  thorny 81 

81.  Leaves  with  stipules      82 

Leaves  without  stipules 83 

82.  Styles  united  around  a  central  column  from  which  they  separate 

at  maturity Geranium  family  (p.  99) 

Styles  not  united Caltrop  family  (p.  101) 

83.  Shrubs 84 

Herbs      : 86 

84.  Leaves  opposite Olive  family  (p.  131) 

Leaves  alternate 85 

85.  Leaves  simple Heath  family  (p.  130) 

Leaves  compound Rue  family  (p.  103) 

86.  Stamens  5 Flax  family  (p.  100) 

Stamens  6,  or  sometimes  4 87 

87.  Leaves  simple  but  often  pinnately  lobed  or  dissected 

Mustard  family  (p.  81) 
Leaves  palmately  compound  with  3  to  5  leaflets.    Caper  family  (p.  87) 

88.  Ovary  below  the  place  of  attachment  of  the  other  parts  of  the 

flower      89 

Ovary  above  the  place  of  attachment  of  the  other  parts  of  the 
flower 93 

89.  Flowers  in  a  head  surrounded  by  an  involucre 

Composite  family  (p.  166) 
Flowers  not  in  a  head  surrounded  by  an  involucre 90 

90.  Plants  without  tendrils 91 

Plants  with  tendrils Gourd  family  (p.  165) 

91.  Stamens  more  than  5;  stems  very  fleshy  and  prickly 

Cactus  family  (p.  122) 
Stamens  5  or  fewer;  stems  not  fleshy  and  prickly 92 

92.  Leaves  alternate Bluebell  family  (p.  165) 

Leaves  opposite  and  without  stipules    .    .    Honeysuckle  family  (p.  164) 
Leaves  opposite  and  with  stipules,  or  whorled  .  Madder  family  (p.  162) 

93.  Stamens  free  from  the  corolla 94 

Stamens  attached  to  the  corolla,  at  least  in  part 97 
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94.  Pistils  4  or  5  and  distinct Stonecrop  family  (p.  87) 

Pistil  1,  but  compound    as   shown   by   the   number   of  stigmas, 

styles,  or  cells  in  the  ovary 95 

Pistil  1   and  simple;  fruit  a  pod  which  usually  opens  along  both 
sides  at  maturity  (a  legume) Pea  family  (p.  9 1) 

95.  Filaments  separate 96 

Filaments  united Milkweed  family  (p.  136) 

96.  Style  1 ;  plants  not  thorny Heath  family  (p.  130) 

Styles  3;    thorny  desert  shrubs Ocotillo family  (p.  119) 

97.  Plants  parasitic;  without  green  color 98 

Plants  not  parasitic;  with  green  color 99 

98.  Corolla  regular,  plants  twining;  parasitic  on  stems 

Morningglory  family  (p.  138) 
Corolla  irregular,  plants  not  twining;  parasitic  on  roots 

Broomrape  family  (p.  159) 

99.  Perfect  stamens   more  numerous   than   the  corolla  lobes 

Ebony  family  (p.  131) 
Perfect  stamens  as  many  as  the  corolla  lobes  and  opposite,  or  in 
front    of,    them    and    often    with    alternating    sterile    filaments 

Primrose  family  (p.  131) 
Stamens  as  many  as  the  corolla  lobes  and  alternate  with  them 
or  fewer 100 

100.  Corolla  dry  and  chaffy Plantain  family  (p.  162) 

Corolla  not  dry  and  chaffy 101 

101.  Pistils  more  than  1,  their  styles  more  or  less  united 102 

Pistil  1,  usually  evidently  compound 103 

102.  Styles  united  throughout Dogbane  family  (p .  135) 

Styles  separate  below,  united  at  the  top    .     Milkweed  family  (p.  136) 

103.  Corolla  regular 104 

Corolla  irregular 110 

104.  Ovary  4-celled  and  usually  4-lobed,  each  lobe  forming  a  nutlet 

in  fruit Borage  family  (p.  141) 

Ovary  1-,  2-,  or  3-celled 105 

105.  Stamens  4 Logania  family  (p.  134) 

Stamens  5 106 

106.  Style  3-lobed;  ovary  3-celled Phlox  family  (p.  139) 

Style  not  3-lobed;  ovary  1-  or  2-celled 107 

107.  Calyx  of  5  distinct  or  nearly  distinct  sepals 108 

Sepals  united  to  form  a  4-  or  5-lobed  or  toothed  calyx     .    .    .    .109 

108.  Plants  twining  or  trailing Morningglory  family  (p.  138) 

Plants  erect,  not  twining  or  trailing  .     .    .      Water leaf  family  (p.  140) 

109.  Ovary  1 -celled;  leaves  opposite Gentian  family  (p.  134) 

Ovary  2-celled;  leaves  alternate    ....     Nightshade  family  (p.  152) 
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110.  Fruit  of  2  or  4  nutlets Ill 

Fruit  a  capsule <-- 112 

111.  Ovary  not  lobed Verbena  family  (p.  146) 

Ovary  4-lobed Mini v  family  (p.  148) 

112.  Ovary  1 -celled;  capsule  large,  with  a  beak  which  finally  splits 

into  2  curved  horns Unicorn  family  (p.  158) 

Ovary  more  than  1 -celled      113 

113.  Seeds  winged Bignonia  family  (p.  158) 

Seed  not  winged      114 

114.  Seeds  borne  on  hooked  appendages  in  the  ovary 

Acanthus  family  (p.  158) 
Seeds  not  borne  on  hooked  appendages    .    .      Figwort  family  (p.  154) 
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Families  of  Plants 


FERN  FAMILY  (POLYPODIACEAE) 

Ferns  reproduce  by  spores  borne  in  spore  cases  (sporangia)  clustered  in 
little  dots  (sori),  and  often  covered  by  a  scale  (indusium),  on  the  lower  sur- 
face or  the  margins  of  the  leaf  (frond).  Most  ferns  require  a  rather  moist 
habitat,  but  in  spite  of  the  dry  climate  of  the  Big  Bend  country  a  consider- 
able variety  of  ferns  have  been  collected.  The  stem  (rhizome  or  rootstalk) 
of  a  fern  is  underground,  and  the  plants  as  we  commonly  see  them  consist 
of  the  leaves  only.  The  leaf  has  a  flat  or  expanded  portion  (blade),  which 
is  more  or  less  pinnate,  and  a  leaf-stalk  (stipe).  The  ferns  found  in  the 
park  may  be  distinguished  as  follows: 

1.  Mature  sori  round  or  little  elongated,  appearing  as  separate  small 

dots  on  the  back  of  the  leaf 2 

Mature  sori  elongated,  oblong  or  narrower,  mostly  running  into 
each  other 4 

2.  Leaves  mostly  twice  pinnate  or  pinnately  cut,  with  very  small  leaf- 
lets     Woodsia  mexicana  (p.  20) 

Leaves  once  pinnate  or  pinnately  cut,  having  few  large  leaflets    .    .        3 

3.  Sori  with  indusia;  leaf  margins  spiny  .    .  Phanerophlebia  umbonata  (p.  18) 
Sori  without  indusia;  leaf  margins  not  spiny 

Poly  podium  thyssanolepis  (p.  20) 

4.  Sori  without  indusia 5 

Sori  with  indusia 6 

5.  Sori  scattered  on  the  back  of  the  leaf,  following  the  course  of  the 

veins Bommeria  hispida  (p.  16) 

Sori  marginal  near  the  ends  of  the  veins Notholaena  (p.  17) 

6.  Sori  on  the  back  of  the  leaf,  not  marginal    .    .  Asplenium  resiliens  (p.  16) 
Sori  marginal  and  covered  by  the  inrolled  margins  of  the  leaflets   . 

7.  Inrolled  margin  of  leaflet  discontinuous,  appearing  as  separate  large 

indusia Adiantum  capillus-veneris  (p.  16) 

Inrolled  margin  more  or  less  continuous  around  each  leaflet    ...  8 

8.  Leaflets  very  small,  not  leathery Cheilanthes  (p.  16) 

Leaflets  larger,  one-eighth  inch  or  more  long  and  leathery 

Pellaea  (p.  17) 
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Southern  maidenhair  (Adiantum  capillus-veneris) . — This  fern  has  been 
found  in  lower  Oak  Creek  and  other  moist  canyons  in  the  Chisos  Moun- 
tains. It  grows  from  4  to  20  inches  high  and  is  readily  recognized  by  its 
wedge-shaped  leaflets,  which  are  deeply  and  irregularly  cut.  The  leaves 
are  twice,  or  sometimes  three  times,  pinnate  at  the  base,  while  the  upper 
third  or  more  is  usually  only  once  pinnate.  The  sori  are  marginal  and 
roundish  in  shape,  and  the  margin  of  a  lobe  of  the  leaf  is  inrolled  to  form 
an  indusium  for  each  sorus.  The  leaf-stalks  are  slender  and  dark.  These 
characteristics  give  rise  to  the  common  name,  maidenhair. 

Spleenwort  {Asplenium  resiliens). — The  spleenwort  occurs  in  several  places 
in  the  Chisos  Mountains,  usually  where  it  is  protected  by  rocks.  It  bears 
a  tuft  of  once-pinnate  leaves  that  vary  from  4  to  about  12  inches  long, 
with  dark  brown  or  black  leaf-stalks  and  midribs  and  mostly  opposite, 
oblong,  nearly  entire  leaflets,  each  with  a  conspicuous  hump  on  the  upper 
edge  of  the  base.  The  oblong  sori  are  on  the  backs  of  the  leaflets,  usually 
about  halfway  between  the  margin  and  the  midrib. 

Bommeria  hispida  (fig.  6). — This  fern,  which  has  no  common  name, 
is  a  typically  southwestern  plant.  It  occurs  from  Texas  to  Arizona  and 
adjacent  parts  of  Mexico.  It  has  been  collected  in  the  Chisos  Mountains, 
mostly  on  dry  slopes  in  the  pinyon  pine-juniper-oak  woodland.  It  is 
a  small  fern  with  the  slender  leaf-stalks  4  to  6  inches  long  and  the  pinnate 
and  somewhat  hairy  leaf  blades  only  about  2  inches  long.  The  sori  are 
elongated  and  scattered  on  the  backs  of  the  leaves.  They  follow  the 
course  of  the  veins,  sometimes  branching  to  do  so. 

Lip  Fern  {Cheilanthes). — The  lip  ferns  are  small  or  medium-sized  ferns 
with  the  leaves  once  or  twice  pinnate,  usually  very  small  leaflets,  and 
the  indusium  of  the  sori  formed  by  the  inrolled  margin  of  the  leaflet,  but 
the  sori  are  so  close  together  that  practically  the  entire  leaflet  margin 
is  involved  in  any  case.  Eight  species  of  lip  ferns  have  been  found  within 
the  park.    These  may  usually  be  distinguished  in  the  following  manner: 

1 .  Leaf  blades  lacking  scales 2 

Leaf  blades  bearing  scales 5 

2.  Leaves  not  hairy,  the  leaflets  quite  long 3 

Leaves  hairy,  the  leaflets  very  small 4 

3.  Leaf  stalk  and  midribs  black,  cylindrical,  shining    .  C.  alabamensis  (fig.  7) 
Leafstalk  and  midribs  light  brown,  with  a  broad,  deep  groove  on 

the  lower  side,  not  shining ' C.  wrightii 

4.  Leaves  red-hairy  beneath,  not  glandular C.  lendigera 

Leaves  glandular-hairy C.  kaulfussii 

5.  Underground  stems  slender,  creeping C.  lindheimeri 

Underground  stems  large,  scarcely  creeping 6 
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Figure  6. — Bommeria  hispida. 


Figure     7.  — l  ip   fern 
bamensis). 


(Cheilanthes    ala- 


6.  Leaflets  whitish  on  the  upper  surface  from  the  numerous,  whitish, 

densely  tangled  hairs C.  eatoni 

Leaflets   greenish   above    and   delicately    hairy   with   very   short 
hairs,  which  are  not  tangled 7 

7.  Scales  of  the  midrib  very  narrow C.  tomentosa  (fig.  8) 

Scales  of  the  midrib  abundant  and  narrowly  lance-shaped    .  C.  castanea 

Cloak  fern  (Notholaena) . — The  cloak  ferns  are  characterized  by  marginal 
sori,  often  continuous  and  without  an  indusium.  At  first,  however,  they 
may  be  partly  covered  by  the  inrolled  margin  of  the  leaflet.  Four  species 
and  one  variety  have  been  found  in  the  park,  and  these  may  be  distinguished 
as  follows: 

1 .  Leal  blades  once-pinnate 2 

Leaf  blades  palmately  parted  or  twice-pinnate,  not  hairy  or  scaly, 

but  with  a  white  or  yellow  waxy  covering 4 

2.  Leaflets  densely  covered  beneath  with  large  scales 3 

Leaflets  densely  hairy  beneath,  not  scaly N.  aurea  (fig.  9) 

3.  Leaflets  coarsely  lobed jV.  sinuata  (fig.  10) 

Leaflets  nearly  entire       N.  sinuata  var.  cochisensis  (fig.  11) 

4.  Leaf  blades  palmately  parted,  the  midrib  winged  almost  throughout 

N.  standleyi 
Leaf  blades  2-  to  4-pinnate,  the  midrib  not  winged,  the  leaf  branches 
and  leaflets  stalked N.  limitanea 

Cliff  brake  fern  (Pellaea). — The  cliff  brake  ferns  are  characterized  by 
having   marginal   sori   covered   by  an   indusium  formed   by  the   inrolled 
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Figure  8. — lip  fern  {Cheilanthes  tomentosa).  Figure  9. — cloak  fern  {Notholaena  aurea) 


margin  on  the  leaflet,  like  those  of  the  lip  ferns,  but  the  leaflets  are 
leathery  and  are  not  lobed  or  toothed.  These  ferns  grow  in  dry,  rocky 
places  in  the  Chisos  Mountains.  Six  of  the  species  found  in  the  park  may 
be  distinguished  as  follows: 

1.  Leaf  four  times  pinnate,  the  leaflets  round  and  minute     .    P.  microphylla 
Leaf  once  or  twice  pinnate 2 

2.  Underground  stems  slender,  creeping       ....      P.  intermedia  (fig.  12) 
Underground  stems  thick,  not  creeping 3 

3.  Scales  of  underground  stems  of  same  color  throughout 4 

Scales  of  underground  stem  each  having  a  blackish  middle  stripe  .        5 

4.  Fertile  leaflets  narrow P.  atropurpurea  {fig.  13) 

Fertile  leaflets  broad P.  sagittata 

5.  Leaf-stalk  and  midrib  chestnut  colored;  leaflets  with  2  or  3  pairs  of 
segments  or,  if  divided  into  3  parts,  the  terminal  part  stalked   .  P.  wrightiana 
Leaf-stalk  and  midrib  dark  purple;  leaflets  cleft  or  divided  into  3 
parts,  rarely  divided  clear  to  the  midrib,  the  3  parts  nearly  equal  in 
size,  the  terminal  one  usually  not  stalked P.  ternifolia 

Phanerophlebia  umbonate. — This  fern,  which  has  no  common  name,  has 
been  found  in  at  least  two  places  in  the  Chisos  Mountains.  It  is  our  largest 
fern,  with  leaves  sometimes  2  feet  long  and  leaflets  up  to  4  inches  long. 
The  leaves  are  once  pinnate,  and  the  leaflets  are  toothed  along  the  margins 
with  fine,  slender  teeth.    The  sori  appear  as  small,  round  dots,  mostly 
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Figure      10. — cloak    fern    {Notholaena 
sinuata). 


Figure    13. — cliffbrake     (Pellaea    atropur 
purea) 


Figure      12. — cliff  brake   {Pellaeainter 
media) 


Figure      11. — jimmy,  or  cloak,  fern 
{Notholaena  sinuata  var.  cochisensis). 


arranged  in  four  rows  on  the  backs  of  the  leaflets.  Each  sorus  is  covered 
by  a  little  indusium  shaped  like  an  umbrella. 

Polypody  fern  (Polypodium  thyssanolepis). — Some  species  of  polypody  ferns 
grow  as  epiphytes  upon  other  plants,  but  this  one  grows  on  moist  soil  in 
shady  places  in  the  Chisos  Mountains.  It  is  not  common.  It  is  a  very  small 
fern;  the  entire  leaf  is  only  2  to  4  inches  long.  The  leaf  is  not  truly  pinnate 
but  is  pinnately  lobed  nearly  to  the  midrib,  which  divides  it  into  from  half  a 
dozen  to  a  dozen  lobes.  The  sori  are  round  and  are  borne  in  two  rows  on 
the  backs  of  the  lobes  of  the  leaf;  each  row  is  about  halfway  between  the 
margin  and  the  midrib. 

Mexican  woodsia  (Woodsia  mexicana). — This  little  fern  is  rather  rare  in 
the  park  but  has  been  found  in  moist  places  along  streams  in  the  Chisos 
Mountains.  The  leaves  vary  from  3  to  7  inches  long  and  are  twice  pinnate 
or  pinnately  cut,  making  many  small  leaflets.  The  sori  are  round,  but 
they  are  so  thickly  placed  that,  after  the  indusia  have  split,  they  appear 
like  masses  nearly  covering  the  under  surfaces  of  the  leaflets. 

SELAGINELLA  FAMILY  (SELAGINELLACEAE) 

The  members  of  the  Selaginella  family  are  sometimes  called  "little  club- 
mosses."  Some  species  are  called  "resurrection  plants"  because  they 
produce  a  dense  cluster  of  stems  that  roll  up  into  a  nestlike  ball  when 
dry,  but  when  placed  in  water  they  rapidly  freshen  up  and  seem  to  "come 
to  life."  These  plants  are  related  to  ferns  and  reproduce  by  spores,  but 
the  spore  cases  are  borne  in  the  axils  of  the  leaves,  those  toward  the  end  of  a 
branch  being  small  and  producing  large  numbers  of  minute  male  spores  and 
those  near  the  base  of  a  branch  being  larger  and  each  producing  four  female 
spores.  The  leaves  are  small  but  are  placed  so  close  together  that  they 
overlap  like  the  shingles  of  a  roof,  completely  covering  the  stem.  Selagi- 
nella is  the  only  genus  in  the  family,  and  the  eight  species  found  in  the  park 
may  be  distinguished  by  means  of  the  following  key: 

1 .  Leaves  in  4  rows,  those  in  the  2  lateral  rows  larger  than  those  in  the 

2  middle  rows 2 

Leaves  in  more  than  4  rows  and  all  alike 3 

2.  Leaves  blunt,  not  ending  in  awns S.  lepidophylla 

Leaves  ending  in  long,  hairlike  awns       .    .     .     .     .  S.  pilifera  var.  pringlei 

3.  Stems  erect  or  partly  so 4 

Stems  all  prostrate;  leaves  with  a  bristle  at  the  tip 5 

4.  Leaves  without  a  terminal  bristle S.  coryi 

Leaves  with  a  terminal  bristle S.  rupincola 

5.  Leaves  blunt  at  tip,  the  terminal  bristle  short,  white,  fragile 

S.  mutica  var.  texana 
Leaves  pointed  at  tip,  tapering  into  the  bristle 6 
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Figure  14. — Arizona  cypress  (Cupressus  arizonica). 


6.  Terminal  bristle  yellow,  stout       S.  wrightii 

Terminal  bristle  white,  fragile 7 

7.  Bristle  absent  on  leaves  of  the  lower  side  of  the  stem     .    .     .    S.  arizonica 
Bristle  present  on  all  leaves       S.  sheldoni 

PLANTS  OF  BIG  BEND  NATIONAL  PARK       J>       21 


-   ^TWB '  r  .fjB| 

ySp^zB 

■%-J- 

IffisJfB 

1  S8^2^>1B 

S*^*'^l 

Sff:tfmi£^3 

^^^ySjSp^vv 

■^HHmPBPI^^I 

^jsHHtv/ 1 

Figure    15. — Arizona    cypress    (Cupresses         Figure     17. — fruiting     branch     of    the 
arizonica).  alligator  juniper  (Juniperus  pachyphloea). 


Figure  16. — drooping  juniper  (Juniperus  flaccida). 
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PINE  FAMILY  (PIN ACE AE) 

This  is  the  family  of  the  cone-bearing  trees  and  shrubs.  It  is  the  most 
important  lumber-producing  family. 

Arizona  cypress  (Cupressus  arizonica)  (figs.  14,  15). — This  is  a  large  tree  that 
occurs  only  in  the  vicinity  of  Boot  Spring  in  the  Chisos  Mountains.  The 
leaves  are  similar  to  those  of  a  juniper,  but  the  cones  are  dry  and  they  open 
at  maturity  to  allow  the  seeds  to  drop  out.  The  cones  are  from  about  three- 
fourths  of  an  inch  to  about  1  %  inches  in  diameter,  and  before  maturity  they 
look  very  much  like  berries. 

Juniper  (Juniperus). — The  junipers,  often  called  cedars,  are  characterized 
by  the  scalelike  leaves  and  the  fruits,  which  are  really  little  cones  in  which  the 
scales  have  become  so  fleshy  that  they  appear  like  berries  and  are  usually 
called  "juniper  berries."  These  fruits  do  not  open  at  maturity  as  do  those 
of  the  cypress  and  the  pines.  The  three  species  of  juniper  found  in  the  park, 
all  occurring  at  medium  elevations  in  the  Chisos  Mountains,  may  be  dis- 
tinguished in  the  following  manner: 

1.  Branches  noticeably  drooping    .    .    Drooping  juniper  (J.  flaccida)  (fig .  1 6) 
Branches  not  noticeably  drooping 2 

2.  Bark  of  trunk  separating  into  long,  thin,  persistent  scales  or  fibers 

Oneseed  Juniper  (J.  monosperma) 
Bark  of  trunk  separated  into  thick,  nearly  square  plates  like  the 

pattern  on  the  skin  of  an  alligator 

Alligator  juniper  (J.  pachyphloea)  (figs.  17,  18,  19) 

Mexican  pinyon  pine  (Pinus  cembroides)  (fig.  20). — Very  common  at 
medium  elevations  in  the  mountains,  this  tree  usually  grows  15  to  50 
feet  high.  The  needlelike  leaves  are  1  to  2  inches  long  and  are  produced 
in  clusters  of  two  or  sometimes  three.  The  cones  are  1  to  2  inches  in  diame- 
ter and  about  as  long.    The  seeds  are  large  and  edible. 

Ponderosa  pine  (Pinus  ponder osa)  (fig.  21). — This  pine  grows  only  at  high 
altitudes  in  the  Chisos  Mountains  and  is  one  of  only  three  species  of  large 
trees  in  the  park,  the  others  being  the  Douglas  fir  and  the  Arizona  cypress. 
The  Ponderosa  pine  has  its  leaves  in  clusters  of  three,  or  occasionally  two, 
and  they  are  5  to  10  inches  long.  The  tree  is  very  easily  recognized 
by  these  leaves  because  there  is  no  other  tree  in  the  park  with  needle  leaves 
that  are  so  long.    The  cones  are  3  to  6  inches  long  and  usually  half  as  thick. 

Douglas  fir  (Pseudotsuga  taxifolia). — The  Douglas  fir  is  found  at  about 
the  same  altitude  as  the  ponderosa  pine.  It  is  one  of  the  most  valuable 
lumber  trees  in  the  world.  The  leaves  are  scattered,  one  in  a  place.  They 
are  needle-shaped  but  soft  and  flat  and  usually  not  much  more  than  an  inch 
long.  The  cones  are  pendulous  and  very  distinctive.  Three-toothed  bracts 
project  from  between  the  scales  and  give  the  cone  a  shaggy  or  fringed 
appearance.    The  cones  are  4  to  6  inches  long  and  oval  or  oblong  in  shape. 
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Figure  18. — bark  of  the  alligator  juniper  (Juniperus  pachyphloea) . 


JOINTFIR  FAMILY  (GNETACEAE) 

This  is  a  family  of  peculiar  shrubs  called  by  various  common  names, 
including  desert  tea,  Mormon  tea,  and  jointfir.  They  are  related  to  the 
pine  family,  but  they  cannot  be  said  to  produce  cones  since  the  fruits 
consist  merely  of  one  or  more  seeds  enclosed  by  several  or  many  scales. 
The  stems  are  pointed  and  hollow,  and  the  leaves  are  reduced  to  two  or 
three  scales  at  each  joint  of  the  stem.  The  stems  of  these  plants  are  some- 
times steeped  as  a  substitute  for  tea.     They  were  formerly  much  used  for 
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9. — alligator  juniper  (Juniperus  pachyphloea) . 


this  purpose  by  the  Mormons.     All  members  of  the  family  found  in  the  park 
belong  to  the  genus  Ephedra. 

Ephedra  is  a  dioecious  genus,  that  is,  the  staminate  and  pistillate  flowers 
are  produced  on  separate  plants.  E.  tr  if  urea  and  E.  aspera  are  the  two 
commoner  species  in  the  park  area.  E.  aspera  (figs.  23  and  24)  usually 
has  two  scale  leaves  at  each  joint;  the  fruit  has  five  to  seven  pairs  of  greenish 
to  red-brown  scales  with  membranous  margins  and  bears  only  one  seed. 
E.  tr  if  urea  (fig.  22)  usually  has  three  scale  leaves  at  each  joint,  and  the 
fruit  has  six  to  nine  whorls  of  nearly  round,  stalked,  and  somewhat  trans- 
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Figure  20. — Mexican  pin  yon  pine  (Pinus  cembroides). 


parent  scales  with  entire  margins.  E.  antisyphilitica  is  less  common  but  has 
two  scale  leaves  at  each  joint,  and  the  fruit  has  four  to  six  pairs  of  egg-shaped 
scales.  The  inner  pairs  of  scales  usually  become  fleshy,  red,  and  somewhat 
juicy  when  ripe. 

PONDWEED  FAMILY  (NAIADACEAE) 

The  pondweeds  are  water  plants  found  either  floating  or  immersed 
in  ponds  and  streams.  Some  species  are  floating  and  partly  immersed. 
The  flowers  are  inconspicuous  and  not  commonly  observed.  The  only 
species  that  has  been  found  in  the  park  is  Potamogeton  diver sifolius,  which 
has  floating  leaves  that  are  an  inch  or  more  long,  about  half  as  wide,  and 
7-  to  15-nerved  and  submerged  leaves  that  are  very  narrow  and  only  3- 
nerved. 
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Figure  21. — acorns  stored  in  the  bark  of  a  ponderosa  pine  by  woodpeckers. 


CATTAIL  FAMILY  (TYPHACEAE) 

A  small  family  represented  in  our  flora  by  the  common  cattail  {Typha 
latifolia),  which  is  widely  distributed  in  marshy  places  throughout  North 
America.  It  produces  a  basal  cluster  of  leaves,  which  are  an  inch  or  less 
in  width  but  several  feet  long  and  stand  nearly  vertical.  The  upright,  un- 
branched  stem  bears  a  long,  dense  spike  of  inconspicuous  flowers  at  the 
upper  end.  The  upper  part  of  this  spike  is  covered  with  stamens  inter- 
mixed with  long  hairs,  each  stamen  constituting  a  flower,  while  the  lower 
part  of  the  spike  supports  the  pistillate  flowers,  each  consisting  simply  of 
an  ovary  bearing  an  abundance  of  dark  hairs  at  the  base.  The  abundant 
down  of  the  very  small  fruits  was  formerly  used  for  stuffing  pillows. 

The  cattail  occurs  at  several  places  along  the  Rio  Grande,  especially  near 
Boquillas. 
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GRASS  FAMILY  (GRAMINEAE) 

This  is  one  of  the  most  important  of  all  plant  families  from  the  standpoint 
of  food  both  for  man  and  for  grazing  animals.  It  contains  all  the  cereals, 
such  as  wheat,  oats,  corn,  rye,  and  rice,  without  which  we  would  scarcely 
know  how  to  live.  Grasses  also  are  extensively  used  in  the  arts  in  various 
ways  and  also  for  landscaping,  lawns,  and  golf  greens  and  for  holding  soil. 

The  flowers  of  the  grasses  are  wind-pollinated  and,  therefore,  not  con- 
spicuous. After  one  becomes  familiar  with  the  modified  grass  flower 
structure,  or  floret,  and  a  few  descriptive  terms,  this  family  is  found  to  be 
a  very  interesting  one  to  study. 

The  stems  of  grasses,  called  culms,  consist  of  a  series  of  nodes  or  joints 
and  internodes  or  portions  between  nodes.  The  internodes  of  most  grasses 
are  hollow,  although  in  some  they  are  solid,  and  the  nodes  are  always 
solid.  There  is  one  leaf  at  each  node.  The  leaf  consists  of  a  sheath,  which 
envelops  the  stem,  above  the  node,  and  a  blade.  At  the  junction  of  the 
sheath  and  the  blade  there  is  an  appendage  called  the  ligule. 

The  flower  cluster  consists  of  a  few  to  many  spikelets  and  may  be  a  pan- 
icle, spike,  or  raceme.  Each  spikelet  consists  of  two  empty  bracts,  the 
glumes,  and  one  or  more  florets  above  these.  The  floret  is  made  up  of 
two  bracts,  the  lower  one  called  the  lemma,  the  upper  the  palea,  and, 
between  them,  the  flower,  consisting  of  stamens,  usually  three,  and  one 
pistil.  The  ovary  of  the  pistil  is  1 -celled  and  produces  one  seed,  and  there 
are  usually  two  styles. 


Figure  22. — longleaf  ephedra  (Ephedra  trifurca). 
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In  a  few  grasses  the  flowers  are  imperfect,  having  either  stamens  or  a 
pistil  but  not  both.  At  the  base  of  the  flower,  outside  of  the  stamens,  there 
are  two  little  structures  called  lodicules,  but  these  are  of  no  importance  in 
identifying  the  various  grasses.  The  floret  is  usually  referred  to  as  the 
flower  in  keys  and  descriptions. 

1.  Spikelets  with  one  imperfect  flower,  sometimes  represented  by  a 
lemma  only,  below  the  perfect  flower.  (The  imperfect  flower  is 
often  difficult  to  find,  but  in  such  cases  the  spikelets  are  in  pairs 
and  fall  together  and  the  lemma  is  always  thin  or  trans- 
parent.)         27 

Spikelets  without  imperfect  flowers  below  the  perfect  flowers    .    .        2 

2.  Spikelets    1 -flowered,  in    groups    of    2    to    5,  the    groups    falling 

entire 3 

Spikelets  not  as  above 4 

3.  Spikelets  bearing  hooked  spines  on  the  second  glume,  the  group 

forming  a  little  bur Tragus  berteronianus  (p.  45) 

Spikelets  not  bearing  hooked  spines 

Tobosagrass  {Hilar ia  mutica  (p.   39) 

4.  Spikelets  sessile  on  an  unbranched  axis 5 

Spikelets  not  sessile;  axis  branching  to  form  a  panicle,  which  may 

be  spreading  or  spikelike 11 

5.  Spikelets  on  opposite  sides  of  the  usually  zigzag  axis;  spike  terminal 

and  solitary 6 

Spikelets  on  one  side  of  the  axis;  spikes  usually  more  than  one    .    .        8 

6.  Spikelets  1  at  each  joint  on  the  axis     .    Wheatgrass  (Agropyron)  (p.  33) 
Spikelets  2  at  each  joint  of  the  axis 7 

7.  Plants  usually  more  than  20  inches  tall;  awns  usually  less  than 
1  inch  long  or  lacking;  axis  not  jointed  or  readily  broken  up;  glumes 
broad  or  narrow  and  entire  .  .  .  Wildrye  (Elymus  canadensis)  (p.  38) 
Plants  usually  less  than  20  inches  tall;  awns  usually  1  to  4  inches 
long;  axis  jointed  and  readily  breaking  up;  glumes  cleft  and 
extended  into  2  long  awns    .    .    .    Squirreltail  (Sitanion  hystrix)  (p.  45) 

8.  Spikelets  with  more  than  1  perfect  flower 

Spangletop  (Leptochloa)  (p.  39) 
Spikelets  with  only  1  perfect  flower 9 

9.  Spikelets  without  additional  modified  flowers 

Bermudagrass  (Cynodon  dactylon)  (p.  39) 
Spikelets   with    1    or   more    modified   flowers   above    the    perfect 

one       10 

10.   Spikelets  3  in  each  spike,  the  2  lateral  ones  stamina te  or  not  fully 

developed False  grama  (Cathestecum  erectum)  (p.  39) 

Spikelets  2  to  many  in  each  spike  and  all  alike 

Grama  (Bouteloua)  (p.  34) 
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11.  Spikelets  1  flowered       12 

Spikelets  2  or  more  flowered 19 

12.  Lemma  hard  and  stiff 13 

Lemma  thin  and  membranous 15 

13.  Awn  divided  into  3  branches    .    .    .    Three  awn  grass  (Aristida)  (p.  34) 
Awn  not  branched 14 

14.  Edges   of  lemma   meeting  or  overlapping,   completely  enclosing 

the  palea Needlegrass  (Stipa)    p.  43) 

Edges  of  lemma  not  meeting,  exposing  the  back  of  the  palea 

Pinyon  ricegrass  (Piptochaetium  fimbriatum)  (p.  42) 

15.  Articulation    or   joint    below    the    glumes,    the    spikelet    falling 

entire Wolf  tail  (Lycurus  phleoides  (p.    39) 

Articulation  or  joint  above  the  glumes,  the  glumes  remaining  when 

the  spikelet  falls 16 

16.  Glumes  longer  than  the  lemmas     ....    Bentgrass  (Agroslis)  (p.  33) 
Glumes  shorter  than  the  lemmas 17 

17.  Lemmas  1 -nerved      Dropseed  (Sporobolus)  (p.  43) 

Lemmas  3-nerved 18 

18.  Nerves  of  lemma  densely  silky 

Hairy  dropseed  (Blepharoneuron  tricholepis)  (p.  34) 
Nerves  of  lemma  smooth  or  hairy  but  not  silky 

Muhly  (Muhlenbergia)  (p.  40) 

19.  Glumes  as  long  as  the  lowest  flower;  lemmas  awnless  or  awned  from 

the  back 20 

Glumes  shorter  than  the  lowest  flower;  lemmas  awned  from  the 
tip  or  awnless 21 

20.  Articulation  or  joint  below  the  glumes,  the  second  glume  much 
wider  that  the  first;  lemmas  awnless  or  the  upper  part  with  a  short 

awn Wedgescale  (Sphenopholis  obtusata)  (p.  41) 

Articulation  or  joint  above  the  glumes,  the  glumes  similar  in  shape; 
axis  joints  very  short,  smooth  or  minutely  hairy;  lemmas  awnless 

or  with  a  straight  awn  from  a  toothed  upper  end 

Junegrass  {Koeleria  cristata)  (p.  39) 

21.  Plants  stout,  6  to  12  feet  tall,  with  broad,  flat  leaves  and  plumelike 

panicles Common  reed  (Phragmites  communis)   (p.   42) 

Plants  less  than  6  feet  tall 22 

22.  Flowers  imperfect,  the  staminate  and  pistillate  flowers  very  unlike 
and  borne  on  different  stems;  lemmas  of  the  pistillate  flowers  with 
3  very  long  awns,  those  of  the  staminate  flowers  awnless  or  with 

1  very  short  awn    ....      Burrograss  {Scleropogon  brevifolius)  (p.  42) 
Flowers    perfect,   or,   if  imperfect,   the    staminate    and    pistillate 
flowers  not  unlike  in  appearance 23 

23.  Lemmas    3-nerved 24 

Lemmas  5-  to  many-nerved,  the  nerves  usually  not  prominent    .      25 
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Figure  23. — stamin  \  1 1    BR  w<  H  i  >l    Ephedra  aspera. 


Figure  24. — pistillate  branch  of  Ephedra  aspera. 


24.  Nerves  of  lemma  smooth,   not  extending  beyond  the  tip  of  the 

lemma Lovegrass  (Eragrostis)  (p.  3  8) 

Nerves  of  lemma  hairy,  extending  beyond  the  tip  of  the  lemma 

Triodia  (Tridens)  (p.  45) 

25.  Lemmas  dissected  into  several  awns,  many-nerved 26 

Lemmas  not  dissected,  awnless  or  with  awns  between  the  teeth; 

spikelets  large Brome  (Bromus)  (p.  36) 

Lemmas  not  dissected,  awnless;  spikelets  small  Bluegrass  (Poa)  (p.  42) 

26.  Awns  feathery,  nearly  equal Enneopogon  desvauxii  (p.  38) 

Awns  rough,  not  feathery,  very  unequal 

Pappusgrass  (Pappaphorum)  (p.  42) 

27.  Glumes  membranous,  the  lemma  of  the  imperfect  flower  like  the 

glumes    in    texture 28 

Glumes  hard,  the  lemmas  thin  or  membanous 35 

28.  Spikelets  subtended  by  1   or  several  bristles 29 

Spikelets  not  subtended  by  bristles 30 

29.  Bristles   free   from   the  spikelet,  the  spikelet   falling  separately  at 

maturity Bristlegrass  (Setaria)  (p.  42) 

Bristles  attached  to  the  spikelet  and  falling  with  it,  forming  a  bur 

at  maturity Sandbur  (Cenchrus  myosw oides)  (p.   36) 

30.  Fruit    flexible 31 

Fruit    rigid 33 

31.  Spikelets  covered  by  long  silky  hairs    .    .    .    Tridachne  californica  (p.  45) 
Spikelets  smooth  or  somewhat  hairy  but  not  long-silky 32 

32.  Spikelets  in  several  slender  racemes 

Crabgrass  (Digitaria  sanguinalis)  (p.  38) 
Spikelets  in  panicles    .     .      Fall  witcbgrass  {Leptoloma  cognatum)  (p.  39) 

33.  First  glume  usually  absent;  spikelets  in  spikelike  racemes 

Paspalum  pubiflorum  (p.  42) 
First  glume  present 34 

34-.  Spikelets    bristly;    second   glume    and   sterile   lemma    awned  or 

pointed       Echinochloa  (p.  38) 

Spikelets  not  bristly;  second  glume  and  sterile  lemma  awnless 

Panicum  (p.  41) 

35.  Spikelets  of  one  sex,  the  pistillate  below  and  the  staminate  above 

in  the  same  spike Gamagrass  {Tripsacum  dactyloides)  (p.  45) 

Spikelets  in  pairs,  one  sessile  and  perfect,  the  other  stalked  and 
sterile       36 

36.  Spikelets  awnless;  stalk  of  sterile  spikelet  thickened 

Manisuris  altissima  (p.  40) 
Spikelets  usually  awned;  stalk  of  sterile  spikelet  not  thickened  .    .      37 
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37.  Fertile  spikelet  with  a  hairy,  sharp-pointed  projection  at  the  base, 

awns  stout Tanglehead  (Heteropogon  contortus)  (p.  39) 

Fertile  spikelet  without  a  sharp-pointed  projection  at  the  base; 
awns  slender 38 

38.  Panicle  branches  with  several  to  many  joints 

Bluestem  (Andropogon)  (p.  33) 
Panicle  branches  reduced  to  one  or  a  few  joints 

Sudangrass  (Sorghum  sudanense)  (p.  43) 

Wheatgrass  (Agropyron). — Most  species  of  wheatgrass  furnish  forage, 
and  some  are  among  the  most  valuable  of  western  range  grasses.  Those 
that  have  horizontal,  creeping  stems  are  valuable  for  holding  soil,  espe- 
cially on  slopes  or  in  sandy  places.  On  the  other  hand,  quackgrass  (4. 
repens)  is  a  troublesome  weed,  especially  in  eastern  States.  The  flowers 
are  produced  in  spikes,  the  several-flowered  spikelets  placed,  usually 
singly,  at  each  joint  of  the  axis  of  the  spike.  Three  species  are  found 
in  the  park.  A.  smithu  has  horizontal,  underground  stems  (rhizomes), 
while  the  other  two  species,  A.  inerme  and  A.  arizonica,  do  not.  The  latter 
two  species  are  quite  similar  except  that  A.  arizonica  has  awned  lemmas 
and  .4.  inerme  is  awnless. 

Bentgrass  (Agrostis). — Most  of  the  bentgrasses  are  important  forage 
species,  either  in  cultivation  or  in  western  mountain  meadows.  Some 
are  extensively  used  for  lawns  and  golf  greens.  The  spikelets  are  1 -flowered, 
the  glumes  equal  or  nearly  so,  and  the  lemmas  are  usually  shorter  and 
thinner  than  the  glumes,  awnless  or  awned  from  the  back,  and  often 
hairy  at  the  base.  The  three  species  found  in  the  park  may  be  distin- 
guished as  follows: 

1.  Palea  lacking  or  represented  by  a  minute,  nerveless  scale 

A.  hiemalis  (winter  bentgrass) 
Palea  present,  2-nerved,  at  least  half  as  long  as  the  lemma    ...        2 

2.  Panicles  contracted,   the  short  branches  densely  whorled;  stems 

partly  prostrate A.  semiverticillata  (water  bentgrass) 

Panicle  open,  the  branches  not  whorled;  stems  usually  erect 

A.  alba  (redtop) 

Bluestem  (Andropogon). — The  bluestems  are  rather  coarse,  perennial 
grasses  with  solid  stems  and  the  spikelets  arranged  in  racemes.  The  racemes 
may  be  numerous  and  clustered  or  single,  in  pairs,  or  in  threes  or  fours. 
Some  of  the  species  are  the  most  important  constituents  of  wild  hay,  espe- 
cially in  the  Prairie  States.  The  spikelets  are  in  pairs  at  each  node  of  the 
axis,  one  sessile  and  perfect  and  the  other  stalked  and  imperfect.  The 
fertile  spikelet  usually  bears  a  bent  or  twisted  awn  while  the  sterile  or  im- 
perfect one  is  awnless.  The  four  species  found  in  the  park  may  be  dis- 
tinguished in  the  following  manner: 
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1.  Racemes   solitary  on   each   stalk A.    scoparius 

Racemes  2  or  more  on  each  stalk 2 

2.  Racemes    all    attached    at    the    same    point    at    the    end    of    the 

stem A.  /meatus 

Racemes  arranged  in  a  dense,  white  panicle 3 

3.  Panicle  somewhat  fan-shaped  and  short-stalked;  the  racemes  few  to 
many  on  a  relatively  short  axis;  nodes  of  the  stem  hairy    .   A.  barbinodis 
Panicle  oblong  and  long-stalked;  racemes  numerous  on  a  long  axis; 
nodes  of  the  stem  smooth  or  only  slightly  hairy    .  A.  saccharoides  (fig.  25) 

Threeawn  (Aristida). — So  named  because  the  lemmas  bear  awns  that  are 
divided  into  a  central  and  two  lateral  awns.  Mostly  slender,  tufted 
grasses  with  little  importance  as  forage  plants,  although  several  species 
are  eaten  in  the  young  stages  before  the  flowers  are  produced. 

The  spikelets  are  1 -flowered,  the  glumes  narrow,  pointed,  and  often  awn- 
tipped,  and  the  lemma  hard  and  rolled.  The  following  key  will  aid  in 
distinguishing  the  seven  species  found  in  the  park: 

1.  Lateral  awns  less  than  one  twenty-fifth  of  an  inch  long  or  lacking  .  2 
Lateral  awns  more  than  one  twenty-fifth  of  an  inch  long     ...        3 

2.  Awn  column  not  twisted  .  .  .  A.  ternipes  (spidergrass)  and  A.  ternipes 
var.  minor,  which  is  smaller,  often  prostrate  or  partly  so,  and  has 
the  panicle  often  half  as  long  as  the  entire  plant. 

Awn  column  twisted  at  base      .    .    .    .A.   orcuttiana  (single   threeawn) 

3.  Plants   annual A.  adscenscioms  (six-weeks  threeawn) 

Plants  perennial       4 

4.  Panicle  open,  the  branches  spreading  .  A.  divaricata  (poverty  threeawn) 
Panicle  narrow,   the  branches  nearly  erect 5 

5.  Glumes  equal  or  nearly  so  ....  A.  arizonica  (Arizona  threeawn) 
First  glume  noticeably  shorter  than  the  second 6 

6.  Lemma  tapering  into  a  slender,  somewhat  twisted  beak,  about  one- 
fifth  of  an  inch  long A.  glauca  (blue  threeawn)  (fig.    26) 

Lemma  beakless  or  only  short-beaked    .    .  A.  wrightii  (Wright  thre  eawn) 

Pine  dropseed  {Blepharoneuron  tricholepis). — A  plant  with  erect,  densely 
tufted,  slender  stems  8  inches  to  2  feet  high  with  most  of  the  leaves  crowded 
at  the  base.  The  leaves  are  usually  less  tha,n  half  as  long  as  the  stems  and 
the  panicle  varies  from  2  to  8  inches  long.  The  spikelets  are  1 -flowered, 
the  glumes  about  equal,  rather  broad,  and  a  little  shorter  than  the  lemma. 
This  grass  is  palatable  to  grazing  animals  and  is  sufficiently  abundant  in 
some  places  to  be  important. 

Gramagrass  (Bouteloua). — The  gramagrasses  are  among  our  most 
valuable  forage  grasses.  The  spikelets  are  1 -flowered  but  with  the  rudi- 
ments of  one  or  more  flowers  above.  They  are  arranged  in  two  rows  along 
one  side  of  the  axis  of  the  spikes,  which  may  be  numerous,  or  few,  or  solitary. 
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Figure  25. — silver   bluestf.m    ( Audi upogon  Figure  26. — blue  threeawn    (Aristida 

sacchar  aides),  glauca). 


Figure    27. — sideoats     crama     (BoutAoua  Figure  28. — hairy   grama    (Bouteloua   hir- 

curtipendula).  suta). 


The  following  key  will  aid  in  distinguishing  the  eight  species  found  in  the 
park: 

1.  Spikelets  arranged  closely  along  one  side  of  the  axis  like  the  teeth 
of  a  comb,  the  spike  not  falling  entire,  the  flowers  falling  from  the 

persistent  glumes 4 

Spikelets  not  arranged  as  above,  the  spike  falling  entire  at  maturity  .        2 

2.  Plants  annual B.  aristidoides  (needle  grama) 

Plants  perennial 3 

3.  Spikes  of  1  or  2  spikelets;  stem  very  slender B.  uniftora 

Spikes  of  few  to  several  spikelets;  stems  stouter 

B.  curtipendula  (sideoats  grama)  (fig.  27) 

4.  Plants  annual B.  barbata  (sixweeks) 

Plants  perennial 5 

5.  Stems  partly,  or  some  of  them  wholly,  horizontal 

B.  eriopoda  (black  grama,  woollyfoot) 
Stems  erect  or  nearly  so  and  not  woolly 6 

6.  Axis  prolonged  beyond  the  spikelets  as  a  naked  point 

B.  hirsuta  (hairy  grama)  (fig.  28) 
Axis  not  prolonged  beyond  the  spikelets 7 

7.  Stems   herbaceous,    the    bases   not  woody 

B.  gracilis  (blue  grama)  (fig.  29) 
Stems  woody  and  perennial  at  the  base  .    .    .    B.  breviseta  (chinograss) 

Brome  (Bromus). — Grasses  with  either  open  or  contracted  panicles  of 
large  spikelets  with  several  to  many  flowers.  The  glumes  are  unequal, 
sharp-pointed,  the  first  1-  to  3-nerved  and  the  second  3-  to  5-nerved. 
The  lemmas  are  5-  to  9-nerved,  2-toothed,  and  either  awnless  or  awned 
between  the  teeth.  Most  of  the  perennial  species  are  relished  by  grazing 
animals  and  make  very  good  pasturage.  Some  of  the  annual  species 
are  introduced  weeds.  Only  two  have  been  found  in  the  park.  B.  ano- 
malus  has  relatively  small,  drooping,  few-flowered  panicles,  while  B. 
marginatus  has  large,  relatively  stiff  panicles. 

Falsegrama  {Cathestecum  erectum)  (fig.  30) — This  is  a  desert  grass  found 
mostly  on  desert  hillsides  away  from  the  Chisos  Mountains.  It  is  perennial 
and  produces  wiry,  modified  stems,  which  curve  over  and  root  at  the 
tip,  producing  new  plants.  The  unmodified  stems  grow  4  inches  to  a 
foot  tall  and  bear  four  to  eight  spikes,  each  spike  consisting  of  three  spikelets, 
the  upper  or  central  one  fertile  and  the  two  lateral  ones  sterile.  The 
central  spikelet  has  one  perfect  flower  below  and  one  or  more  reduced 
ones  above.  The  glumes  are  unequal,  the  first  reduced  and  the  second 
about  as  long  as  the  lemma.  The  lemma  is  3-nerved,  and  all  the  nerves 
are  extended  into  awns. 

Sandbur  (Cenchrus  myosuroides). — A  stout  weedy  perennial,  with  stems 
3  to  4  or  more  feet  tall,  which  grows  in  moist,  sandy  places  and  produces 
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Figure  29. — blue  grama  (Boutelnua  gracilis).       Figure  30. — falsegrama   {Cathestecum  erec- 

tum). 


Figure  31. — green  sprangletop  {Leptochloa  Figure   32 — fall    witchgrass    {Leptoloma 

dubia).  cognatum). 


burs  that  can  be  very  annoying  to  a  barefoot  person.  The  bur  is  formed 
from  numerous  bristles  that  subtend  the  spikelet  and  are  grown  together 
at  the  base,  remaining  permanently  around  the  spikelet.  There  is  only  one 
spikelet  in  each  bur. 

Bermudagrass  (Cynodon  dactylon). — This  grass  was  introduced  into  America 
from  the  Eastern  Hemisphere,  but  it  has  become  the  most  important  pasture 
grass  of  the  Southern  States  and  is  also  much  used  for  lawns  and  as  a 
ground  cover  for  preventing  soil  erosion.  It  spreads  rapidly  by  means  of 
underground  stems  or  by  strong,  flat  stolons,  which  root  at  the  nodes  and 
for  this  reason  it  may  become  a  troublesome  weed  in  cultivated  fields. 
Under  such  conditions  it  is  often  called  wiregrass.  The  flowering  stems 
are  4  to  16  inches  tall  and  bear  4  or  5  slender  spikes  at  the  summit.  The 
spikelets  are  1 -flowered  and  sessile  in  2  rows  along  one  side  of  the  axis. 

Crabgrass  (Digitaria  sanguinalis). — This  is  a  native  of  Europe  introduced 
into  this  country  and  has  become  a  troublesome  weed  in  some  parts  of  the 
United  States.  It  has  been  found  in  lower  Green  Gulch  and  near  Boquillas. 
The  plant  is  usually  much  branched  and  often  widely  spreading.  It  is 
often  purplish  in  color.  The  flowering  stems  may  be  3  feet  long,  but  they 
are  likely  to  be  partly  horizontal.  The  spikelets  are  usually  in  twos  or 
threes  in  two  rows  on  one  side  of  a  3-angled  axis,  forming  a  spikelike  raceme, 
and  there  are  usually  several  of  these  racemes  at  the  end  of  a  stem.  The 
first  glume  is  very  small,  and  the  second  is  about  half  as  long  as  the  spikelet. 

Junglerice  {Echinochloa  colonum). — In  tropical  Asia  and  Africa  this  grass 
is  cultivated  and  the  seeds  are  used  as  food.  It  has  been  introduced  into 
America  and  is  found  in  several  places  in  the  park  in  wet  situations.  The 
stems  are  8  to  16  inches  long  and  may  be  either  erect  or  prostrate.  The 
panicle  is  2  to  6  inches  long  and  made  up  of  several  short  racemes.  The 
spikelets  are  nearly  sessile.  The  second  glume  and  the  sterile  lemma  are 
short-pointed.     The  first  glume  is  about  half  as  long  as  the  spikelet. 

Barnyardgrass  (Echinochloa  crusgalli). — A  coarse,  annual,  exotic  grass 
with  a  dense  panicle  consisting  of  numerous  purple  or  green  racemes.  The 
spikelets  are  small  and  are  densely  crowded  in  three  or  four  rows,  and  the 
awns  are  usually  longer  than  the  spikelets. 

Wildrye  (Elymus  canadensis) . — Wildrye  is  a  large  grass  growing  3  to  4 
feet  or  more  tall  and  is  an  excellent  forage  grass.  It  resembles  a  wheatgrass 
somewhat  but  has  two  spikelets  at  each  joint  of  the  spike  instead  of  one  as  is 
most  usual  in  the  wheatgrasses. 

Enneapogon  desvauxii. — This  grass,  which  used  to  be  classified  as  pappus- 
grass  (Pappophorum  wrightii),  differs  from  the  pappusgrasses  in  having 
the  numerous  awns  of  the  lemmas  feathery.  It  is  one  of  the  short  grasses 
associated  with  the  grama  grasses. 

Lovegrass  (Eragrostis) . — The  lovegrasses  have  few-  to  many-flowered 
spikelets  borne  in  panicles,  which  may  be  open  or  contracted.  The  glumes 
are  somewhat  unequal  and  shorter  than  the  lemma.     E.  intermedia  (plains 
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lovegrass)  is  perennial  and  a  fairly  good  forage  grass.  It  grows  15  to  30 
inches  tall  and  produces  a  large,  open  panicle.  Both  of  our  other  species 
are  annual  and  not  very  good  for  forage.  E.  cilianensis  is  called  stinkgrass 
because  of  a  disagreeable  odor  when  fresh.  It  grows  4  to  20  inches  high 
and  produces  panicles  that  are  usually  contracted  and  condensed.  E. 
diffusa  is  usually  15  to  20  inches  tall  but  sometimes  taller  and  produces  a 
large,  open  panicle. 

Tanglehead  (Heteropogon  contortus). — This  grass  has  a  wide  distribution 
in  the  warmer  regions  of  the  world  and  is  a  good  forage  grass.  It  is  a 
perennial  plant  with  siems  in  tufts  and  grows  8  to  30  inches  tall.  The 
spikelets  are  in  pairs,  one  sessile  and  the  other  stalked.  Both  spikelets  in 
the  lower  few  pairs  are  sterile,  while  the  remaining  sessile  spikelets  are  per- 
fect and  long-awned  and  the  stalked  ones  are  sterile  and  awnlcss.  The 
awns  are  2  to  5  inches  long  and  are  usually  bent,  twisted,  and  tangled. 

Tobosagrass  (Hilaria  mutica). — This  is  a  desert  grass  that  occurs  on 
Tobosa  Flats,  Tornillo  Flats,  Dog  Flats,  in  Avary  Canyon,  and  in  scat- 
tered, bunchlike  growth  on  the  low  gravelly  hills.  It  is  an  important 
range  grass.  It  is  perennial  and  has  stems  1  to  2  feet  tall.  The  spikelets 
are  in  groups  of  three  in  a  terminal  spike,  which  is  usually  2  or  3  inches 
long.  The  two  lateral  spikelets  of  each  group  are  staminate,  while  the 
middle  one  is  fertile.  The  glumes  of  the  fertile  spikelets  are  cleft  into 
several  lobes  or  awns. 

Junegrass  (Koeleria  aistata). — Junegrass  is  widely  distributed  in  the 
United  States,  and  although  the  plants  are  usually  scattered  it  is  con- 
sidered a  good  forage  plant.  It  is  a  tufted  perennial  growing  1  to  2  feet 
high  and  bears  its  flowers  in  a  spikelike  panicle.  The  glumes  are  about 
equal  in  length  but  unlike  in  shape,  the  lower  being  narrower  than  the 
upper. 

Green  sprangletop  (Leptochloa) . — These  are  rather  large  grasses  growing 
1  to  4  feet  tall.  The  spikelets  are  2-  to  several-flowered,  borne  along  one 
side  of  a  slender  axis,  forming  spikes  or  racemes,  which,  in  turn,  are  ar- 
ranged on  a  common  axis  to  form  a  fairly  large  panicle.  The  glumes  are 
1 -nerved  and  the  lemmas  are  3-nerved.  L.  dubia  (fig.  31)  is  perennial  and 
is  a  good  forage  grass.  It  is  fairly  common  in  the  park.  L.  uninervia  is 
annual,  not  common  in  the  park,  and  of  no  importance  as  a  forage  plant. 

Fall  witchgrass  (Leptoloma  cognatum).  (fig.  32). — A  perennial  grass  with 
stems  12  to  28  inches  long  and  a  panicle  one-third  to  one-half  the  length 
of  the  entire  plant.  The  threadlike  branches'  of  the  panicle  soon  become 
widely  spreading,  and  at  maturity  the  entire  panicle  breaks  away  and  be- 
comes a  tumbleweed.  The  first  glume  is  very  minute,  while  the  second  is 
3-nerved  and  nearly  as  long  as  the  sterile  lemma. 

Wolf  tail  (Lycurus  phleoides). — A  slender,  perennial  grass  with  spikelike 
panicles,  the  spikelets  in  pairs  with  the  lower  of  each  pair  sterile  but  the 
two  falling  together.    The  stems  are  densely  tufted,  8  to  24  inches  tall, 
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Figure    33. — bush     muhly     (Mahlenbergia  porteri). 


and  the  panicles  are  1  to  3  inches  long.  The  spikelets  are  1 -flowered,  the 
glumes  shorter  than  the  lemma,  the  first  one  2-  or  3-awned  and  the  second 
one  usually  1-awned.  The  lemma  is  3-nerved  and  hairy  on  the  margins. 
This  is  an  important  forage  grass  and  has  been  found  in  several  places  in 
the  Chisos  Mountains. 

Jointtail  (Manisuris  altissima). — This  is  a  perennial  grass  that  grows  only 
in  wet  places  and  has  been  found  in  the  park  only  along  the  Rio  Grande 
near  Solis'  Ranch.  The  stems  arise  from  a  long,  creeping  base  and  are 
flattened  and  2-edged,  15  to  30  inches  long,  and  freely  branched  toward 
the  end.  The  flowering  branches  are  often  short  and  clustered  with  ra- 
cemes 1  or  2,  or  sometimes  4,  inches  long.  The  spikelets  are  all  awnless 
and  are  arranged  in  pairs,  one  sessile  and  perfect,  the  other  stalked  and 
sterile. 

Muhly  {Muhlenbergia). — Mostly  perennial,  low  or  moderately  tall  grasses 
with  panicles  of  1 -flowered,  or  rarely  2-flowered,  spikelets.  The  glumes 
are  usually  shorter  than  the  lemma  or  at  least  not  longer.  The  lemma 
is  firm-membranous,  usually  3-nerved,  and  awned  from  the  tip  or  just 
below  it  or  from  between  very  short  lobes.  The  nine  species  found  in  the 
park  may  be  distinguished  by  the  following  key: 

1.   Creeping    underground    stems    present    or    the    partly    horizontal 

bases  of  the  stems  rooting  at  the  nodes 2 

Creeping  stems  lacking,  the  stems  tufted  and  usually  erect  ....        3 
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2.  Leaf  blades  usually  2  to  4  inches  long  or  longer M.  glauca 

Leaf  blades  usually  less  than  2  inches  long M.  repens 

3.  Panicle  narrow  or  spikelike,  the  branches  bearing  flowers  clear  to 

the  base  or  nearly  so 4 

Panicle  open  or  at  least  loose,  the  branches  naked  at  the  base     .    .        8 

4.  Stems  coarse;  sheaths  broad,  compressed,  ridged  on  the  back 

M .  emersleyi 
Stems  slender;  sheaths  rounded  on  the  back 5 

5.  Lemma  rough  but  not  hairy 6 

Lemma  hairy  on  the  lower  part 7 

6.  Awns  one-fourth  to  one-half  inch  long      M.  pauciflora 

Awns  1  to  2  inches  long M.  parviglumis 

7.  Stems  hard  and  wiry  at  the  base:  lemma  only  loosely  hairy  at  the 

base M.  polycaulis 

Stems  not  hard  and  wiry  at  the   base;  lemma  densely  hairy  at  the 
base M.  monticola 

8.  Plants  widely  spreading  and  much  branched     .    .    .    M.  porteri  (fig.  33) 
Plants  erect,  not  widely  spreading  nor  much  branched 9 

9.  Glumes  as  long  as  the  lemma  or  a  little  longer M.  emersleyi 

Glumes  much  shorter  than  the  lemma M.  rigida 

Panicum  (Panicum). — This  is  a  very  large  genus.  About  160  species 
occur  in  the  United  States,  but  only  7  have  been  identified  in  the  park. 
Some  of  the  Panicums  are  good  forage  grasses,  but  many  of  them  are  of 
little  importance.  The  spikelets  are  usually  in  open  or  contracted  panicles. 
The  glumes  are  usually  very  unequal,  the  first  very  small  and  the  second 
as  large  as  the  lemmas.  There  is  a  sterile  lemma  which  resembles  a  third 
glume.  The  fertile  lemma  is  hard  and  has  the  edges  inrolled  over  the 
palea  which  is  of  the  same  texture.  The  seven  species  found  are  distin- 
guished as  follows: 

1.  Basal  leaves  distinctly  different  from   those  of  the  stem,  forming 

a  winter  rosette P.  lindheimeri 

Basal  leaves  similar  to  those  of  the  stem 2 

2.  Plants  annual 3 

Plants  perennial 4 

3.  Inflorescence  consisting  of  several  spikelike  racemes  ....    P.  arizonica 
Inflorescence  a  more  or  less  open  and  spreading  panicle  .    .    P.  hirticaule 

4.  Spikelets  short-stalked  along  one  side  of  the  axis,  forming  spikelike 

racemes      P.  obtusum 

Spikelets  in  open  or  contracted  panicles      5 

5.  Fruit  transversely  rough P.  bulbosum 

Fruit  smooth  and  shining 6 

6.  Leaf  blades  hairy  on  both  sides P.  ghiesbreghtii 

Leaf  blades  smooth  or  nearly  so  on  both  sides P.  hallii 
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Pappusgrass  (Pappophorum) . — Grasses  with  spikelike  inflorescences  and  2 
to  5  flowers  in  each  spikelet.  The  glumes  are  nearly  equal,  and  the  lemmas 
are  dissected  above  into  numerous  awns.  Two  species  are  found  in  the 
park.  P.  mucronulatum  has  a  yellowish  or  whitish  inflorescence  and  P. 
bicolor  has  a  pinkish  inflorescence. 

Paspalum  pubiflorum. — A  perennial  grass  growing  15  to  20  inches  tall  and 
bearing  3  to  5  spikelike  racemes,  each  1  to  4  inches  long.  The  spikelets 
are  hairy,  the  first  glume  wanting,  and  the  second  glume  and  sterile  lemma 
about  equal  in  size.  This  is  a  fairly  good  forage  grass  and  has  been  found 
in  Fisk  Canyon  and  in  the  Pinnacle  Mountains. 

Common  reed  {Phragmites  communis). — This  is  our  largest  grass.  It  grows 
extensively  along  the  Rio  Grande  and  often  attains  heights  up  to  12  feet. 
The  long  stems  are  frequently  used  for  mats  and  screens  as  well  as  for 
roofing  for  adobe  and  rock  houses. 

Pinyon  ricegrass  (Piptochaetium  fimbriatum). — A  fine  forage  grass  with 
densely  tufted,  slender  stems  growing  15  to  30  inches  high.  The  panicle  is 
open,  its  slender  branches  spreading  and  few-flowered.  The  spikelets  are 
long-stalked  and  1 -flowered.  The  glumes  are  7-nerved,  and  the  lemma  is  a 
little  shorter  than  the  glumes  and  has  a  circular  ridge  at  the  base  of  the 
awn. 

Bluegrass  (Poa). — This  is  a  large  and  variable  genus.  The  spikelets  are 
2-  to  several-flowered,  and  the  glumes  are  keeled  and  somewhat  unequal, 
the  first  usually  1 -nerved  and  the  second  usually  3-nerved.  The  bluegrasses 
are  very  important  as  forage  plants.  Some  of  them  are  extensively  culti- 
vated in  pastures  and  others  form  important  constituents  of  the  mountain 
meadows  of  the  west.  Kentucky  bluegrass  is  probably  the  most  important 
of  all.  It  is  cultivated  both  as  a  lawn  grass  and  as  a  pasture  grass.  Prac- 
tically all  the  bluegrasses  are  palatable  and  nutritious.  Only  two  species 
have  been  found  in  the  park.  P.  involuta  is  the  commonest  species.  It  is  a 
perennial  with  long  leaf  blades  that  are  inrolled  along  the  edges,  and  its 
lemmas  are  rough  but  not  hairy.  The  other  species,  P.  bigelovii,  is  an  annual 
with  flat  leaf  blades  and  has  its  lemmas  conspicuously  hairy. 

Burrograss  {Scleropogon  brevifolius). — Burrograss  is  often  rather  important 
as  a  forage  grass,  especially  when  young.  On  overgrazed  ranges  it  is 
useful  in  preventing  erosion.  The  staminate  and  pistillate  spikelets  are 
strikingly  different  in  appearance,  the  staminate  being  awnless  and  the 
pistillate  having  awns  twice  as  long  as  the  body  of  the  spikelet.  Sometimes 
the  two  sexes  are  found  on  the  same  plant  and  sometimes  on  separate 
plants.  The  leaves  are  clustered  at  the  base  of  the  stem,  which  is  usually  4 
to  8  inches  tall. 

Bristlegrass  (Setaria). — Annual  or  perennial  grasses  with  narrow,  ter- 
minal panicles  that  may  be  dense  and  spikelike  or  rather  loose  and  open. 
The  spikelets  are  awnless  and  are  subtended  by  one  or  more  bristles.  The 
first  glume  is  broad  and  usually  less  than  half  the  length  of  the  spikelet, 
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while  the  second  glume  and   the  sterile  lemma  are  about  equal  to  the 
glume  or  a  little  shorter.     The  following  four  species  are  found  in  the  park: 

1.  Roughness  of  bristles  pointing  backward,  toward  the  base  of  the 

bristle S.  verticillata 

Roughness   of  bristles    pointing   forward,    toward    the    tip   of  the 
bristle 2 

2.  Plants  perennial S.  macrostachya 

Plants  annual 3 

3.  Panicle  loosely  flowered S.  grisebachii 

Panicle  densely  flowered S.  vindis 

Squirreltail  (Sitanion  hystrix). — This  species  is  very  variable  in  size  and 
habit  of  growth  but  can  usually  be  recognized  by  its  bristly  spikes  with 
widely  spreading  awns.  Both  the  glumes  and  the  lemmas  bear  awns  2 
to  4  inches  long.  The  species  has  been  found  growing  in  shady  places  in 
the  Laguna. 

Sudangrass  (Sorghum  sudanense). — Sudangrass  is  a  variety  of  sorghum 
extensively  grown  for  pasture  and  for  hay.  Escapes  from  cultivation  are 
found  along  the  Rio  Grande.  It  is  a  slender  annual  growing  3  to  6  feet 
tall  with  rather  narrow  leaf-blades  and  an  open,  spreading  panicle. 

Wedgescale  (Sphenopholis  o£/w.ra/a).— Wedgescale  is  a  good  forage  grass, 
but  it  is  not  very  abundant.  It  has  been  found  on  the  moist  floor  of  one 
of  the  canyons  of  the  Chisos  Mountains.  It  is  a  slender  perennial  with 
flat  leaves  and  narrow,  nearly  erect,  shining,  more  or  less  spikelike  panicles. 
The  glumes  are  unlike  in  shape,  the  lower  narrow  and  1 -nerved,  and  the 
upper  broader  and  3-  to  5-nerved. 

Dropseed  (Sporobolus). — These  grasses  are  called  dropseed  because  the 
seeds  are  free  from  the  lemma  and  palea  and  readily  drop  from  the  spike- 
let  at  maturity.  The  spikelets  are  small,  1 -flowered,  and  borne  in  open 
or  contracted  panicles.  The  1 -nerved  glumes  are  usually  unequal,  the 
second  almost  as  long  as  the  spikelet.  The  lemma  is  membranous,  1- 
nerved,  and  awnless.  Most  of  the  species  are  palatable  forage  grasses,  but 
few  of  them  are  abundant  enough  to  be  of  importance.  Three  species  have 
been  found  in  the  park.  They  are  quite  readily  distinguished  by  the  fact 
that  S.  cryptandrus,  sand  dropseed,  and  S.  flexuosus,  mesa  dropseed,  have 
conspicuous  tufts  of  white  hairs  at  the  summit  of  each  leaf  sheath,  while 
the  other  species,  S.  pyramidatus,  lacks  such  hairs.  The  panicle  of  S.  cryp- 
tandrus often  appears  spikelike  and  is  partly  enclosed  in  its  sheath,  while 
the  panicle  is  open  in  S.  pyramidatus  and  S.  flexuosus. 

Needlegrass  (Stipa). — Tufted,  perennial  grasses  with  the  leaf-blades 
mostly  rolled  and  mostly  narrow  panicles  with  1 -flowered  spikelets.  The 
glumes  are  usually  long  and  narrow;  the  lemma  is  firm,  usually  strongly 
rolled,  terminating  in  a  prominent,  twisted,  usually  bent  awn.  The  palea 
is  enclosed  in  the  rolled  lemma.     Most  of  the  species  of  needlegrass  are 
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Figure  34. — slim  triodia  (Triodia  mutica).  Figure  35. — flatsedge  (Cyperus  odoratus). 


Figure  36. — umbrellagrass  {Fuirena  hispida).       Figure  37. — Hechtia  scariosa. 
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valuable  forage  plants,  especially  when  young.     The  following  four  species 
have  been  found  in  the  Chisos  Mountains,  mostly  in  the  Laguna: 

1.  Terminal  segment  of  awn  feathery       S.  neomexicana 

Terminal  segment  of  awn  not  feathery 2 

2.  Mature  lemma  less  than  one-fifth  of  an  inch  long    .    .    .    .    S.  tenuissima 
Mature  lemma  at  least  one-fifth  of  an  inch  long 3 

3.  Panicle  open,  the  branches  spreading S.  eminens 

Panicle  narrow,  the  branches  nearly  verticle       S.  lobata 

Tragus  berteronianus. — This  is  a  low,  annual  grass  that  was  probably  intro- 
duced into  this  country  from  the  warmer  parts  of  the  Old  World.  It  is 
found  from  Texas  to  Arizona  and  as  far  south  as  Argentina.  The  spikelets 
are  1 -flowered  but  are  borne  in  little  spikes  of  2  to  5  spikelets;  the  spike  falls 
entire.  The  second  glumes  of  the  two  lower  spikelets  are  armed  with  stout 
prickles  along  each  side  and  form  the  halves  of  a  little  bur. 

Cottontop  {Trichachne  californica). — This  grass  is  called  cottontop  because 
the  spikelets  are  densely  hairy  with  long,  white  or  purplish  hairs,  which  are 
longer  than  the  spikelets  and  make  the  entire  spikelet  look  like  a  whitish, 
silky  mass.  The  stems  are  15  to  40  inches  tall  and  felty-hairy  at  the  base. 
The  leaves  are  numerous  and  usually  less  than  5  inches  long.  The  panicle 
is  usually  2  to  4  inches  long. 

Triodia  (Tridens). — The  species  of  Triodia  are  tufted  perennials  with  erect 
stems  bearing  panicles  of  various  types.  In  general,  they  are  not  of  much 
importance  for  grazing  purposes.  T.  pulchella,  which  is  called  flufTgrass,  is 
the  commonest  but  also  the  smallest  species  in  the  park,  and  it  is  seldom 
eaten  by  grazing  animals.  The  four  species  found  in  the  park  may  be 
distinguished  as  follows: 

1.  Plants  with  stolens.     Panicle  headlike  and  exceeded  by  a  cluster  of 

leaves T.  pulchella 

Plants  without  stolens.     Panicles  open  or  spikelike  and  not  exceeded 

by  leaves 2 

2.  Panicle  slender  and  spike-like      T.  mutica  (Fig.  34) 

Panicle  dense  and  oval  or  oblong 3 

3.  Lemmas  deeply  2-lobed      T.  grandiflora 

Lemmas  minutely  notched  but  not  lobed T.  pilosa 

Gamagrass  {Tripsacum  dactyloides). — This  grass  is  closely  related  to  culti- 
vated corn.  It  often  grows  6  to  9  or  more  feet  tall  and  produces  terminal 
and  axillary  clusters  of  spikes,  the  pistillate  spikelets  below  and  the  staminate 
above  on  the  same  axis.  The  pistillate  portion  of  the  spike,  at  maturity, 
breaks  up  into  bony,  seedlike  joints,  while  the  staminate  portion  falls  as  a 
whole.     Found  in  Oak  Creek  Canyon  near  the  Window. 
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SEDGE  FAMILY  (CYPERACEAE) 

This  is  a  family  of  grasslike  plants  that  can  be  distinguished  from  the 
grasses  by  the  fact  that  the  stems  are  usually  solid  instead  of  hollow  and 
triangular  instead  of  cylindrical,  and  the  leaf  sheaths  are  closed  around  the 
stems  instead  of  being  merely  wrapped  around  as  in  the  grasses.  Also  the 
leaves  are  usually  in  three  rows  on  the  stem  instead  of  two,  and  there  is  only 
one  glume  for  each  flower  instead  of  two.  The  sedges  found  in  the  park 
may  be  distinguished  as  follows: 

1.  All  the  flowers  imperfect Sedge  (Carex)  (p.  46) 

At  least  one  flower  in  each  spikelet  perfect 2 

2.  Scales  of  the  spikelets  in  2  rows Flatsedge  (Cyperus)  (p.  46) 

Scales  of  the  spikelets  arranged  spirally  and  overlapping  all  around 

the  axis 3 

3.  Base  of  the  style  not  at  all  or  only  slightly  thickened 4 

Base  of  the  style  noticeably  thickened 5 

4.  Scales  of  spikelet  hairy Fuirena  hispida  (p.  47) 

Scales  of  spikelet  not  hairy Bulrush  (Scirpus  americanus)  (p.  47) 

5.  Calyx  and  corolla  represented  by  1  to  12  bristles 

Spike  sedge  (Eleocharis)  (p.  46) 
Calyx  and  corolla  entirely  lacking Bulbostylis  capillaris  (p.  47) 

Sedge  (Carex). — In  some  places  sedges  are  abundant  and  the  species  are 
numerous,  but  only  one  species  has  been  found  in  the  park  up  to  the 
present  time,  and  it  has  not  been  definitely  determined  as  to  the  species. 
It  occurs  sparingly  in  the  Laguna. 

Flatsedge  (Cyperus)  .—The  species  of  flatsedge  have  the  leaves  all  basal, 
and  the  triangular  stem  is  unbranched  and  bears  the  inflorescence  at  the 
summit,  subtended  by  one  or  more  bracts  forming  a  sort  of  involucre.  One 
or  more  of  the  spikes  or  clusters  of  spikes  are  commonly  sessile,  while  the 
others  are  stalked.  Some  of  the  species  are  rather  difficult  to  distinguish  in 
the  field.  C.  aristatus  is  a  low  plant,  only  a  few  inches  high,  with  usually 
two  leaflike  bracts,  with  one  cluster  of  spikes  sessile  and  about  2-stalked. 
C.  elegans  grows  1  to  2  feet  or  more  tall  and  has  3  to  5  very  unequal  bracts, 
some  of  them  often  more  than  a  foot  long.  There  is  usually  one  cluster  of 
spikes  that  is  sessile  and  several  that  are  stalked,  the  stalks  very  unequal  in 
length.  Other  species  that  have  been  found  in  the  park  are  C.  laevigatus, 
C.  odoratus  (fig.  35),  C.  rusbyi,  C.  sesleroides,  and  C.  uniflorus. 

Spikesedge  (Eleocharis)  .—The  spikesedges  are  usually  leafless  and  consist 
of  stems,  which  may  be  triangular,  square,  or  cylindrical,  each  with  a  soli- 
tary spikelet  at  the  summit  without  any  subtending  bracts.  The  flowers 
are  perfect,  but  the  perianth  (calyx  and  corolla)  is  represented  only  by  one 
or  more  bristles.  Four  species,  E.  caribaea,  E.  geniculata,  E.  montevidensis, 
and  E.  parvula,  have  been  found  in  the  park. 
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Umbrellagrass  {Fuirena  hispida)  (fig.  36). — A  grasslike  perennial  growing 
10  to  30  inches  tall  with  leaves  all  along  the  triangular  stem.  The  many- 
flowered  spikelets  are  in  small  terminal  and  axillary  clusters  and  are  bristly 
from  the  short  awns  of  the  scales.  The  plant  grows  in  moist  places  and  has 
been  found  in  several  places  in  the  Chisos  Mountains. 

Bulrush  (Scirpus  americanus). — A  perennial  plant  growing  in  water  or  wet 
places  with  one  to  three  leaves  and  sharply  triangular  stems,  which  are  stiff 
and  1  to  4  feet  tall.  The  spikelets  are  in  clusters  of  two  to  seven  and  are 
arranged  in  a  head,  which  appears  to  be  lateral  near  the  end  of  the  stem 
and  is  subtended  by  a  single  slender  bract  1  to  4  inches  long. 

Bulbostylis  capillaris. — A  small,  annual  plant  growing  only  2  to  10  inches 
high,  with  the  leaves  all  basal  and  the  hairlike  stems  densely  clustered  and 
bearing  several  somewhat  4-sided  spikelets  in  a  terminal  umbel  subtended 
by  one  to  three  awnlike  bracts. 

PINEAPPLE  FAMILY  (BROMELIACEAE) 

A  family  of  largely  tropical  plants  many  of  which  grow  as  epiphytes  on 
other  plants.  The  6-cleft  perianth,  representing  three  sepals  and  three 
petals,  is  attached  below  the  ovary  of  the  flower  and  there  are  six  stamens. 
The  fruit  is  3-celled  and  berrylike.  The  family  is  represented  in  our  flora 
by  two  very  different  species. 

Hechtia  scariosa  (fig.  37). — A  plant  with  a  rosette  of  basal,  rigid,  spiny- 
toothed  leaves  often  a  foot  long  and  a  flowering  stalk  as  much  as  2  to  4 
feet  tall  and  bearing  a  large,  branched  panicle  of  flowers.  The  flowers  are 
imperfect,  and  the  staminate  and  pistillate  flowers  are  on  separate  plants. 
The  petals  are  white  and  the  sepals  brownish.  This  plant  has  been  found 
in  several  places  near  Glen  Springs,  near  Hot  Springs,  and  in  the  Dead 
Horse  Mountains  but  apparently  nowhere  else  in  the  United  States. 

Bunchmoss  {Tillandsia  recurvata). — This  is  a  small  plant  with  nearly  cylin- 
drical, ash-colored,  scurfy  leaves  crowded  in  two  rows  near  the  base  of  the 
stem.  The  leaves  are  1  to  about  3  inches  long  and  the  stem  is  a  little  longer. 
The  stem  is  naked  above  and  bears  one  or  two  small,  perfect  flowers.  The 
plant  gets  its  specific  name  from  the  fact  that  the  leaves  are  often  recurved. 
This  plant  often  grows  as  an  epiphyte  on  the  limbs  of  trees,  but  in  the 
Chisos  Mountains  it  is  oftener  found  growing  on  damp,  vertical  rocks  in 
canyons. 

RUSH  FAMILY  (JUNCACEAE) 

This  is  a  family  of  grasslike  plants.  The  flowers  have  the  structure  of 
lily  flowers,  but  the  sepals  and  petals  (making  up  the  perianth)  are  scale- 
like or  chafflike  instead  of  petallike  as  in  the  lilies.  The  flowers,  being 
green  or  brown  in  color,  are  rather  inconspicuous.  Since  most  members 
of  the  family  grow  in  wet  places  one  would  not  expect  to  find  many  in  this 
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desert  region.  Four  species  of  rushes  have  been  found  in  canyons  and  at 
springs  and  water  holes  in  the  Chisos  Mountains.  Juncus  nodosus  is  the  most 
common  species.  It  produces  a  threadlike,  tuber-bearing  underground 
stem  and  from  each  tuber  sends  up  a  single  unbranched  stem  4  inches  to 
2  feet  high,  usually  bearing  two  or  three  slender  leaves  and  several  heads 
of  flowers,  each  head  being  from  one-fourth  to  three-eights  of  an  inch  in 
diameter.  J.  brunnescens  produces  several  stems  in  a  place  and  bears  more 
numerous  heads,  which  are  usually  less  than  half  as  large  as  those  of  J. 
nodosus.  J.  interior  var.  arizonicus  has  all  the  leaves  basal,  except  those  sub- 
tending the  flower  cluster,  and^the  flowers  are  not  in  heads  but  are  borne 
singly  on  the  branches  of  the  flowering  portion  of  the  plant.  J.  bufonius  is 
a  leafly  annual,  branching  from  the  base  and  less  than  a  foot  high,  with 
one  to  three  flat  and  very  narrow  leaves  on  each  stem,  and  solitary  flowers 
scattered  on  the  branches. 

LILY  FAMILY  (LILIACEAE) 

A  rather  large  and  important  group,  the  lily  family  contains  some  edible 
plants,  the  most  notable  of  which  is  the  onion,  and  many  ornamental 
flowers.     The  kinds  found  in  the  park  may  be  distinguished  as  follows: 

1 .  Small  nonwoody  plants 2 

Large  plants  with  woody  bases 3 

2.  Plants  with  odor  and  taste  of  onions     .    .    .   Wild  onion  {Allium)  (p.  48) 
Plants  without  odor  and  taste  of  onions 

Falsegarlic  (No  those  or  dum  bivalve)  (p.  48) 

3.  Flowers  all  perfect Spanish  bayonet  (Yucca)  (p.  50) 

Flowers  partly  perfect  and  partly  imperfect 

Bear  grass  (Nolina  erumpens)  (p.  49) 
Flowers  all  imperfect     ......    Sotol  (Dasylirion  leiophyllum)  (p.  48) 

Onion  (Allium). — The  wild  onions  can  easily  be  recognized  by  their  odor, 
which  is  the  same  as  that  of  cultivated  onions.  The  flowers  are  produced 
in  umbels.  A.  cernuum  has  the  umbel  nodding,  while  A.  kunthii  has  the 
umbel  upright. 

Falsegarlic  (Nothoscordum  bivalve). — This  plant  is  readily  identified  because 
it  looks  like  an  onion  but  does  not  have  the  onion  odor  and  taste. 

Sotol  (Dasylirion  leiophyllum)  (fig.  38). — The  sotol  produces  a  basal  cluster 
of  ribbonlike  leaves,  which  are  1  to  3  feet  long  and  about  half  an  inch  wide 
and  spiny-toothed  along  the  margin.  The  unbranched  flower  stalk  is  5  to 
15  feet  tall  and  produces  a  long,  dense  panicle  of  small,  white  flowers  at  the 
upper  end.  This  plant  is  limited  in  the  United  States  to  Texas  and  southern 
New  Mexico,  but  it  extends  also  into  Mexico.  When  the  leaves  are  burned 
off  and  the  cabbagelike  base  split  open  it  is  relished  by  cattle,  especially 
during  a  drought  period  when  other  food  is  scarce.     When  the  basal  portion 
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is  baked  and  allowed  to  ferment  it  is  found  to  be  rich  in  alcohol,  and  from 
this  is  distilled  a  fiery  beverage  called  sotol. 

Beargrass,  basketgrass  (Xolina  erumpens). — This  plant  resembles  sotol  in 
its  habit  of  growth,  but  the  leaves  are  very  minutely  toothed  along  the  mar- 
gins instead  of  being  spiny-toothed.  The  flower  cluster  is  much  more  open 
and  bushy  than  is  that  of  sotol.  The  whole  leaves  are  used  for  weaving 
basketry  and  are  especially  good  for  making  basket  handles. 


Figure  38. — sotol  (Dasylirion  leiophyllum). 


Spanish  bayonet,  Spanish  dagger,  soapweed  {Yucca). — The  yuccas  are 
classed  as  trees  or  shrubs  because  they  have  woody  stems,  although  in 
some  the  stem  is  so  short  as  to  be  scarcely  noticeable.  The  large,  white 
flowers  are  borne  in  a  loose  panicle.  They  are  pollinated  by  a  little,  white, 
woolly  moth  belonging  to  the  genus  Pronuba,  which  collects  pollen  from  the 
stamens  and  places  some  of  it  on  the  receptive  end  of  the  pistil  after  each 
act  of  laying  an  egg  in  the  ovary  of  the  flower. 

Six  species  of  Yucca  are  found  in  the  park. 

Yucca  elata  (fig.  40),  Y.  ihompsoniana  (fig.  39),  and  Y.  rostrata  have  narrow, 
stiff  leaves  and  capsular  fruit.  In  Y.  elata  the  margins  of  the  leaf  blades 
separate  into  whitish  fibers,  and  the  fruit  is  large,  symmetrical,  and  pale  tan. 
In  Y.  Ihompsoniana  and  Y.  rostrata  the  margins  of  the  leaf  are  horny,  pale 
yellow,  and  more  or  less  toothed  with  very  small  teeth.  The  fruit  of  the 
former  is  usually  oblong  with  short,  fragile  tips  and  a  rather  thin  wall,  while 
that  of  the  latter  is  rounded  below  and  has  long,  thick  beaks  and  a  thick 
wall.  When  mature,  Y.  elata  and  Y.  rostrata  form  tall,  treelike  plants  and 
are  very  similar  in  general  appearance,  while  Y.  thompsoniana  does  not 
attain  the  height  of  the  other  two  but  forms  a  small  tree  of  neat  and  striking 
appearance. 

Yucca  torreyi  (fig.  41),  Y.  baccata,  and  Y.  carnerosana  (frontispiece)  have 
broad,  large,  fleshy  leaves  and  fleshy  fruits.  Y.  torreyi  is  a  common  plant  of 
the  open  desert,  while  the  other  two  species  frequent  the  foothills  and  extend 
upward  into  the  mountains.  Y.  torreyi  forms  shrubby  or  treelike,  rather 
untidy  plants,  sometimes  of  good  size.  Y.  baccata  is  nearly  stemless  and  the 
flower  cluster  is  produced  near  the  ground.  Y.  carnerosana  forms  large, 
handsome  trees  with  tall  stems,  symmetrical  clusters  of  leaves,  and  large, 
beautiful  flower  clusters. 


SP1DERWORT  FAMILY  (COMMEUNACEAE) 

This  is  a  small  family  of  herbaceous  plants  with  conspicuously  jointed 
stems,  parallel-veined  leaves,  and  perfect  flowers.  The  wandering  Jew, 
so  common  in  greenhouses,  is  a  member  of  this  family.  The  base  of  each 
leaf  forms  a  sheath  about  the  stem. 

Day  flower  (Commelina). — The  dayflowers  produce  flowers  that  are  irregu- 
lar, one  of  the  three  sepals  and  one  of  the  three  petals  being  smaller  than 
the  other  two.  There  are  six  stamens  and  one  pistil,  but  only  three  of  the 
stamens  are  fertile,  the  others  being  sterile  and  smaller.  The  uppermost 
leaf  has  a  heart-shaped,  clasping  base  and  is  folded  in  such  a  way  as  to 
enclose  the  flowers.  C.  crispa  has  the  two  larger  petals  blue  and  the  smaller 
one  white.  This  species  is  fairly  common  in  the  open  valleys  and  in  the  pro- 
tection of  shrubs  in  the  desert  scrub  areas,  while  C.  dianthijolia,  which  has 
all  three  of  the  petals  blue,  grows  in  the  more  open  canyons  of  the  Chisos 
Mountains. 
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Figure  39. — Yucca  thompsoniana. 
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Figure  40. — ^wcca  ^/a/a. 


figure  47. — Spanish  dagger  {Yucca  torreyi). 


Spiderwort  (Setcreasea) . — The  spiderwort  differs  from  the  dayflowers  in 
having  regular  flowers.  The  three  sepals  are  green,  the  three  petals  blue. 
The  flowers  are  partly  enclosed  by  two  floral  leaves  that  are  very  similar  to 
the  other  leaves  of  the  plant.  The  six  stamens  are  all  fertile.  Two  species 
are  recorded  for  the  park.  S.  leiandra  is  the  commoner  and  has  a  stout,  often 
quite  purplish  stem  with  leaves  2  to  2%  inches  long.  The  petals  are  broad  at 
the  base  and  distinct,  and  the  filaments  are  not  attached  to  the  petals. 
S.  brevifolia  is  less  common  and  has  broader,  more  ovate  leaves.  The 
petals  are  narrow  at  the  base  and  are  united  into  a  tube,  and  the  filaments 
are  attached  to  the  petals. 

AMARYLLIS  FAMILY  (AMARYLLIDACEAE) 

Plants  with  grasslike  or  fleshy,  basal  leaves  and  showy  flowers  on  long, 
bracted,  leafless  stalks.  The  flowers  have  three  sepals,  three  petals,  six 
stamens,  and  one  pistil  with  the  ovary  below  the  other  parts  of  the  flowers. 
Represented  in  our  flora  by  the  three  following  genera: 

Centuryplant  {Agave). — The  centuryplants  have  very  thick,  fleshy  leaves, 
which,  in  ours,  are  spiny-toothed  along  the  margins.  Three  species  have 
been  found  in  the  park.  Agave  lechuguilla  (fig.  44)  is  by  far  the  commonest. 
It  covers  the  ground  over  extensive  areas  so  thickly  that  it  is  difficult  to  walk 
through.  The  flowering  stalk,  which  is  several  feet  tall,  is  unbranched  and 
bears  a  long,  spikelike  panicle  of  flowers.  A.  scabra  and  A.  chisosensis  are 
much  larger  plants.  Like  all  the  large  centuryplants  they  require  10  to  20 
years  of  preparation  for  producing  the  immense  flowering  stalk,  which  may 
grow  15  feet  tall  in  a  short  time  by  using  the  food  stored  in  the  leaves. 
These  plants  bloom  but  once.  After  the  seeds  have  been  matured  the 
mother  plant  dies.  As  the  plants  approach  maturity,  offsets  are  often  formed 
around  the  base  of  the  mother  plant,  these  continuing  to  grow  after  the 
mother  plant  has  flowered  and  died.  A.  scabra  (figs.  42,  43)  is  the  larger  and 
commoner  centuryplant  in  the  Chisos  Mountains.  The  flowers  are  pro- 
duced on  branches  extending  from  the  central  stalk,  producing  a  paniclelike 
inflorescence.  A.  chisosensis  (fig.  45)  is  a  smaller  plant  and  not  so  common 
as  A.  scabra.  The  branches  producing  the  flowers  in  A.  chisosensis  are  short 
and  give  the  inflorescence  a  spikelike  appearance. 

Eveningstar  rainlily  (Cooperia  drummondii) . — The  rainlily  grows  from  a  bulb 
about  an  inch  in  diameter.  The  leaves  are  very  narrow  and  grasslike,  and 
the  slender  flowering  stalk,  6  to  12  inches  long,  bears  a  single  white,  lilylike 
flower  with  a  slender  tube  3  to  5  inches  long.  Found  in  the  Chisos  Moun- 
tains but  not  common. 

Zephyrlily  (^ephyranthes  longifolia). — This  is  closely  related  to  the  rainlily 
and  is  most  frequently  observed  on  flats  of  the  desert  scrub  following  rainy 
periods.  The  flowering  stem  is  from  a  bulb  similar  to  that  of  an  onion  and 
bears  a  large,  solitary,  yellow  flower.  The  leaves  are  grasslike  and  some- 
what fleshy. 
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Figure  42. — centuryplant  (Agave  scabra). 


Figure  43. — centuryplant  {Agave  scabra).        Figure  44. — lechuguilla  (Agave  lechuguilla) . 


ORCHID  FAMILY  (ORCHID ACE AE) 

The  orchid  family  produces  some  of  the  most  beautiful  and  highly  prized 
of  all  flowers.  It  is  a  rather  recent  family  in  point  of  origin  and  has  devel- 
oped some  remarkable  adaptations  for  cross  pollination  by  insects,  but  it 
cannot  be  said  to  have  evolved  along  lines  of  greatest  efficiency.  In  the 
first  place,  the  orchids  have  become  so  dependent  upon  insects  that,  in 
most  cases,  they  cannot  produce  any  seeds  at  all  unless  they  are  visited  by 
certain  of  these  small  animals.  In  the  second  place,  the  seeds  are  extremely 
small  and  in  most  cases  will  not  germinate  unless  they  are  stimulated  by 
certain  kinds  of  fungi  or  by  some  artificial  means  such  as  a  sugar  solution. 
The  result  is  that  many  kinds  of  orchids  are  extremely  rare,  except  as  they 
are  cultivated  and  cared  for  by  man. 

The  orchid  flower  consists  of  three  sepals,  three  petals,  one  of  which  is 
very  different  from  the  others  and  is  called  the  lip,  and  a  central  column 
made  up  of  a  single  stamen  and  a  style  united  together.  The  ovary  is  below 
the  other  parts  of  the  flower.  The  pollen  is  in  the  form  of  two  pear-shaped 
masses,  which  are  attached  by  stalks  to  a  sticky  disk,  and  the  whole  structure 
usually  adheres  to  the  head  or  body  of  an  insect  when  the  flower  is  visited 
for  nectar.  The  four  species  found  in  the  park  may  be  distinguished  in  the 
following  manner: 
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1 .  Plants  leafless Crested  coralroot  (Hexalectris  mexicana) 

Plants  with  a  single,  grasslike  leaf 

Grasspink  orchid  (Calopogon  warnockii) 
Plants  with  more  than  one  leaf 2 

2.  Flowers  greenish  and  strongly  veined  with  purple    .    .    Epipactis  gigantea 
Flowers  vermilion-red  externally  and  bright  yellow  within 

S tenor  rhync  hits  cinnabarinus 


Figure  45. — Agave  chisosensis. 
I 


WILLOW  FAMILY  (SALIC ACE AE) 

Trees  or  shrubs  having  alternate,  deciduous  leaves  with  stipules.  The 
wood  is  soft  and  light.  The  flowers  are  imperfect,  and  the  staminate  and 
pistillate  flowers  are  usually  on  separate  plants.  Both  kinds  of  flowers 
are  borne  in  pendulous,  taillike  clusters  called  catkins,  each  flower  in  the 
axil  of  a  scalelike  bract.  There  are  no  sepals  and  no  petals.  The  fruit  is 
a  capsule  or  pod  bearing  numerous  seeds  with  long,  silky  down. 

Poplar,  Cottonwood  (Populus  palmer i). — A  tree  with  broadly  ovate,  thin 
leaves,  the  blades  finely  toothed  with  incurved  teeth,  the  petioles  slender 
and  about  2  inches  long.  This  tree  is  not  known  to  occur  outside  of  Texas. 
In  the  park  it  occurs  only  along  the  Rio  Grande,  in  the  vicinity  of  springs, 
and  along  some  of  the  more  moist  arroyos. 

Quaking  aspen  {Populus  tremuloides)  .—A  tree  with  ovate  leaves,  the  blades 
closely  toothed  with  glandular  teeth  and  rather  abruptly  short-pointed,  the 
petiole  slender  and  flattened  laterally  causing  the  leaf  to  tremble  with  the 
slightest  breeze.  This  is  a  very  widely  distributed  tree,  the  species  or  its 
varieties  occurring  in  mountainous  regions  nearly  throughout  North 
America.  In  the  park  it  is  found  only  on  a  limited  area  on  the  upper 
slope  of  Mount  Emory. 

Willow  (Salix). — Usually  it  is  easy  to  recognize  a  willow  on  sight.  One 
distinguishng  characteristic  is  that  each  winter  bud  is  covered  by  a  single 
scale.  The  recognition  of  different  species  of  willow,  however,  is  sometimes 
difficult  unless  one  has  flowers  and  fruits.  Only  four  species  occur  in  the 
park,  and  these  are  most  readily  distinguished  by  their  leaves.  S.  nigra  has 
leaves  that  are  3  to  6  inches  long  and  one-eight  to  three-fourths  of  an  inch 
wide  and  are  finely  toothed  along  the  margins.  The  twigs  are  usually 
reddish  purple.  S.  interior  has  leaves  that  are  about  the  length  of  those  of 
S.  nigra,  but  they  are  never  more  than  one-third  of  an  inch  wide  and  the 
teeth  are  glandular  and  relatively  far  apart.  S.  gooddingii  has  leaves  that 
are  usually  \){  to  3  inches  long  and  one-fourth  to  one-half  inch  wide, 
though  they  may  be  larger  on  young,  vigorous  shoots.  The  twigs  are 
usually  yellowish  gray.  S.  taxifolia  has  the  smallest  leaves  of  the  four  species. 
They  vary  from  one-third  of  an  inch  to  \){  inches  long  and  from  one- 
twelfth  to  one-eight  of  an  inch  wide.  They  are  usually  entire  but  sometimes 
are  obscurely  toothed  above  the  middle.  All  four  species  occur  along  the 
Rio  Grande,  and  one,  S.  gooddingii,  is  found  in  Fisk  Canyon  in  the  Pinnacle 
Mountains,  along  Tornillo  Creek,  and  along  several  creeks  and  draws  in  the 
vicinity  of  the  Rio  Grande. 

WALNUT  FAMILY  (JU GLAND  ACE  AE) 

Trees  or  large  shrubs  with  alternate,  pinnately  compound  leaves  and 
small,  imperfect  flowers,  the  staminate  flowers  in  catkins  and  the  pistillate 
flowers  solitary  or  in  small  clusters  on  the  same  plant.     The  fruit  is  the 

58       <£>       PLANTS  OF  BIG  BEND  NATIONAL  PARK 


familiar  black  walnut,  a  nut  with  a  dry  husk.  The  family  is  represented 
in  the  park  only  by  the  Texas  black  walnut  (Juglans  rupestris),  which  is  a 
small  tree  with  6  to  12  pairs  of  leaflets  to  each  leaf,  20  to  30  stamens  in  each 
staminate  flower,  and  nuts  that  are  about  half  an  inch  in  diameter.  The 
leaves  and  buds,  when  crushed,  have  the  familiar  walnut  odor. 

BIRCH  FAMILY  (BETULACEAE) 

A  small  family  of  trees  and  shrubs  with  alternate,  toothed  leaves  and  with 
staminate  flowers  in  long,  slender  catkins  and  pistillate  flowers  in  shorter, 
spikelike  catkins.  The  edible  haxelnuts  and  filberts  belong  to  this  family. 
The  family  is  represented  in  the  park  only  by  the  Hophornbean  (Ostrya 
baileyi),  which  is  a  small  tree  with  oval  or  ovate  leaves  1  to  2  inches  long 
with  very  fine  teeth  all  along  the  margins.  This  tree  has  been  found  only 
in  one  locality  high  up  in  Pine  Canyon  in  the  Chisos  Mountains. 


OAK  FAMILY  (FAG ACE AE) 

A  family  of  trees  and  shrubs  with  simple,  alternate  leaves  and  imperfect 
flowers,  the  staminate  in  catkins  and  the  pistillate  on  the  same  plant  singly 
or  in  short  spikes.  The  fruit  is  a  1 -seeded  nut  or  acorn  partly  enclosed  in  a 
cuplike  structure,  which  is  a  modified  and  hardened  involucre.  The  oaks 
are  the  representatives  of  this  family  in  the  park.  They  belong  to  the  genus 
Quercus,  the  species  of  which  are  very  difficult  to  classify  and  name,  partly 
because  the  various  species  hybridize  so  freely.  There  are  probably  be- 
tween 15  to  20  different  species  or  varieties  of  oak  occurring  in  the  Chisos 


Mountains,  but  they 


require  a  great  deal  of  study  before  we  can 


Figure  46. — graves  oak     (Quercus  gravesii).         Figure  47. — gray  oak  (Quercus  grisea). 


distinguish  all  of  them  with  certainty.  There  are  three  species,  however, 
that  are  quite  frequent  and  may  be  readily  recognized  in  the  field  by  their 
leaves.    These  are  as  follows: 

Emory  oak  (Q,.  emoryi). — The  leaves  are  variable,  but  the  typical  leaf  is 
lance-shaped  or  mostly  oblong,  1  to  2)'i  inches  long,  and  ){  to  1  inch  wide. 
Sometimes  the  leaves  are  entire,  but  usually  there  are  one  to  five  sharp 
teeth  on  each  side  with  a  shallow  but  broad  sinus  above  each  tooth. 

Graves  oak  (Q,.  gravesii)  (fig.  46). — Leaves  2  to  3}£  inches  long  with  three 
or  four  large  teeth  on  each  side,  each  tooth  with  a  long,  hairlike  tip  and  a 
broad,  deep  sinus  between. 

Gray  oak  (Q.  grisea)  (fig.  47). — Leaves  }{  to  1%  inches  long  and  half  as 
wide  and  entire. 

Other  less  commonly  observed  oaks  in  the  Chisos  Mountains  might  be 
more  easily  identified  by  location.  Q.  vaseyana,  for  example,  grows  along 
Oak  Creek  and  on  the  slopes  of  that  general  locality.  Gambel  oak  (Q. 
gambelii)  grows  on  the  upper  slopes  of  the  "crown"  of  Casa  Grande.  The 
Chinkapin  oak  (Q.  muhlenbergii)  frequents  Pulliam  Canyon.  Q.  robusta  has 
recently  been  named  with  the  type  tree  growing  near  the  Homer  Wilson 
ranch  house  site  in  Lower  Oak  Creek  Canyon.  Q.  graciliformis  is  found  in 
the  Lower  Blue  Creek  Canyon.  Q.  intricata  grows  in  the  Laguna.  Q,- 
tardifolia  is  described  from  above  Boot  Spring. 

ELM  FAMILY  (ULMACEAE) 

A  family  of  trees  and  shrubs  with  alternate,  deciduous,  2-ranked  leaves, 
which  are  often  somewhat  unequal  at  the  base.  The  flowers  are  small  and 
inconspicuous. 

Hackberry  (Celtis). — The  hackberries  are  trees  or  shrubs  with  mostly 
imperfect  flowers  but  with  staminate  and  pistillate  flowers  both  on  the  same 
tree.  Sometimes  some  of  the  flowers  are  perfect.  The  fruit  is  a  small, 
berrylike  drupe.  Three  species  are  found  in  the  park.  C.  pallida  is  a  some- 
what spiny  desert  shrub  with  rather  thick,  stiff,  oblong  or  ovate  leaves, 
which  are  only  about  an  inch  long,  and  fruits  that  vary  from  yellow  to  red. 
C.  laevigata  var.  texana  is  a  tree  with  leaves  1}£  to  3  inches  long  and  about 
half  as  wide.  They  may  be  entire  or  sparingly  and  irregularly  toothed. 
The  fruits  are  dark  orange-red .  C.  reticulata  is  also  a  tree  with  leaves  about 
the  same  size  as  those  of  C.  laevigata  var.  texana,  but  they  are  always  entire 
and  very  veiny  and  yellowish  green  below.  The  fruit  varies  from  orange-red 
to  yellow. 

MULBERRY  FAMILY  (MORACEAE) 

A  family  of  trees  or  shrubs  with  milky  juice,  alternate  leaves  and  some- 
times edible  fruit.  The  flowers  are  imperfect,  in  spikes  or  headlike  clusters. 
The  fig  is  an  important  member  of  this  family  in  which  the  flowers  are  on 
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Figure   48. — mistletoe    {Phoradendron    bolleanum)    on    the   drooping  juniper 

(Juniperus  fiaccida). 


the  inside  of  an  enclosed  receptacle,  but  in  our  representatives  of  the  family 
the  flowers  are  on  the  outside  of  the  receptacle.  The  fruit  consists  of  nu- 
merous one-seeded  akenes  each  enclosed  in  the  enlarged,  fleshy  calyx  and 
all  clustered  very  close  together  on  the  receptacle,  forming  a  berrylike, 
aggregate  fruit. 

Texas  Mulberry  (Morus  microphylla). — A  shrub  or  small  tree  with 
ovate  or  oval  or  somewhat  heart-shaped  leaves  that  are  toothed  along  the 
margin  and  sometimes  variously  lobed.  The  fruits  are  small,  only  about 
half  an  inch  long,  deep  purple  or  nearly  black,  and  edible. 
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Figure  49. — mistletoe  (Phoradendron  havardianum) . 


Osage-orange  (Madura  pomifera). — A  shrub  or  small  tree  with  ovate 
or  oblong  or  lance-shaped  leaves,  which  are  entire,  dark  green  and 
shining  above,  and  dull  and  paler  below.  The  fruit  is  spherical,  as  large 
as  an  orange,  yellow-green  in  color,  and  not  edible. 

NETTLE  FAMILY  (URTICACEAE) 

In  the  Tropics  some  members  of  the  nettle  family  are  trees  or  shrubs,  but 
in  the  United  States  they  are  all  herbs.  The  flowers  are  small,  greenish, 
mostly  imperfect,  and  inconspicuous.  The  fruits  are  small  and  one-seeded. 
Some  members  of  the  family  are  armed  with  stinging  hairs,  which  are 
very  potent,  but  none  of  these  occur  in  our  flora.  The  only  member  of 
the  family  found  in  the  park  is  the  Pellitory  (Parietaria  pennsylvanica),  which 
has  been  found  in  Oak  Creek  Canyon  in  the  Chisos  Mountains.  It  is  an 
annual  plant  with  rather  weak,  often  reclining  stems,  lance-shaped  or 
elliptic  leaves  with  thin  and  flimsy,  entire  blades,  and  small  clusters  of 
flowers  in  all  but  the  lowest  leaf  axils.  The  flowers  are  partly  imperfect 
and  partly  perfect  in  the  same  cluster. 


MISTLETOE  FAMILY  (LORANTHACEAE) 

A  family  of  green  shrubs  growing  as  parasites  on  the  branches  of  other 
woody  plants.  The  leaves  are  opposite,  entire,  and  somewhat  fleshy. 
The  flowers  are  small  and  imperfect,  and  the  fruits  are  small,  usually  white 
berries.    One  genus  with  four  species  occurs  in  the  park. 
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Mistletoe  (Phoradendron). — The  main  characters  are  those  given  above  for 
the  family.  Four  species  occur  in  the  park  and  they  can  be  distinguished, 
in  part,  by  the  plants  on  which  they  grow,  P.  bolleanum  (fig.  48)  has  small, 
linear  leaves  and  grows  only  on  juniper.  The  other  three  species  have 
broad,  usually  oval  leaves.  P.  cocker ellii  (fig.  50)  grows  on  acacias  and 
mesquite.  P.  coryae  grows  on  oak  and  hackberry  and  has  hairy  fruits. 
P.  havardianum  (fig.  49)  grows  on  oak  and  has  smooth  fruits. 
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Figure  50. — mistletoe  (Phoradendron  cocker  ellii)  on  acacia. 


BIRTHWORT  FAMILY  (ARISTOLOCHIACEAE) 

Plants  with  short-petioled,  somewhat  heart-shaped,  entire  leaves  and 
curious  flowers  without  petals  but  with  a  tubular  calyx  shaped  like  a  pitcher 
or  a  pipe.  The  flower  has  five  stamens  more  or  less  united  with  the  style. 
The  fruit  is  a  many-seeded  pod.  The  family  is  represented  in  the  park  by 
two  species  of  Aristolochia,  both  having  small,  yellowish-green,  black,  or 
purplish-black  flowers  and  five-celled  pods  with  very  flat  seeds.  A.  coryi 
is  sparsely  hairy  and  the  lip  of  the  pitcherlike  calyx  is  broadly  elliptic  in 
shape.  A.  wrightii  is  more  hairy,  usually  somewhat  velvety  and  yellowish, 
and  the  lip  of  the  calyx  is  very  long  and  narrow.  The  aristolochias  are 
commonly  called  dutchmanspipe. 

BUCKWHEAT  FAMILY  (POLYGON ACE AE) 

This  is  a  large  family  containing  trees,  shrubs,  and  herbs,  but  only  herbs 
are  represented  in  the  park.  The  flowers,  for  the  most  part,  are  small  and 
inconspicuous,  and  the  family  contains  relatively  few  ornamental  plants. 
It  contains  some  pernicious  weeds;  the  cultivated  buckwheat  is  a  valuable 
food  plant.    Only  the  following  three  genera  are  found  in  the  park: 

1.  Flowers  subtended  by  an  involucre Eriogonum  (p.  64) 

Flowers  not  subtended  by  an  involucre 2 

2.  Sepals  6;  3  turned  back  and  3  erect  in  fruit    .    .      Dock  (Rumex)  (p.  65) 
Sepals  5;  all  erect  in  fruit Knotweed  (Polygonum)  (p.  65) 

Eriogonum  (Eriogonum). — The  plants  of  this  genus  have  flowers  with  a 
9-parted  perianth  (calyx  and  corolla  combined),  nine  stamens,  and  one 
pistil  with  three  styles.  The  leaves  are  entire.  The  seven  species  found  in 
the  park,  occurring  mostly  in  dry  places,  may  be  distinguished  in  the  follow- 
ing manner: 

1 .  Fruit  winged  above  the  middle E.  hieracifolium 

Fruit  angled  but  not  winged 2 

2.  Perennials 3 

Annuals 5 

3.  Calyx  densely  long-hairy E.  jamesii 

Calyx  not  hairy 4 

4.  Stems  leafy;  involucres  sessile E.  wrightii 

Stems  not  leafy,  the  leaves  usually  all  basal;  involucres  stalked 

E.  tenellum  (fig.  51) 

5.  Involucres  sessile;  stems  leafy E.  polycladon 

Involucres  stalked 6 

6.  Stems  leafy E.  abertianum  (fig.  52) 

Stems  naked,  the  leaves  all  basal E.  rotundifolium 
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Figure  51. — tall  wild   buckwheat    (Eri- 
ogonum  tenellum). 


Figure  52. — Eriogonum  abertianum. 


Knotweed  {Polygonum). — The  knotweeds  are  herbaceous  plants  with 
alternate,  entire  leaves  and  with  the  swollen  nodes  of  the  stems  encased 
in  sheaths,  which  are  often  more  or  less  fringed  or  lobed.  The  flowers  are 
borne  in  terminal  spikes  with  dry  bracts.  The  calyx  is  usually  5-parted 
and  more  or  less  petallike.  The  stamens  vary  from  four  to  nine  and  the 
pistils  or  stigmas  from  2  to  3.  There  are  no  petals.  P.  lapathifolium  is 
an  annual,  nearly  smooth  plant  with  lance-shaped  leaves.  The  sheaths 
and  bracts  are  not  fringed  or  hairy  on  the  margins.  The  flowers  are  white 
or  pale  rose-color  and  have  six  stamens.  They  are  arranged  in  spikes. 
P.  pennsylvanica  is  similar,  but  the  upper  branches  and  especially  the  flower 
stalks  are  beset  with,  stalked  glands  and  the  flowers  are  larger  and  often 
bright  rose-color,  and  they  usually  have  eight  stamens.  P.  persicaria 
(ladysthumb)  has  the  sheaths  and  bracts  somewhat  bristly-hairy.  The  stems 
are  smooth  but  the  lance-shaped  leaves  are  roughish,  though  not  hairy, 
and  often  have  a  dark,  triangular  or  moon-shaped  spot  near  the  center. 
The  flowers  are  rose-color  and  have  six  stamens.  P.  persicarioides  is  similar, 
but  the  leaves  do  not  have  the  peculiar  dark  spot  in  the  center  and  the 
flowers  have  seven  or  eight  stamens. 

Dock  (Rumex). — The  docks  are  coarse  herbs  with  small,  mostly  greenish 
flowers,  which  are  crowded  and  usually  whorled  in  panicied  racemes. 
The  calyx  has  six  sepals,  the  three  outer  of  which  are  green  and  usually 
turned  back  while  the  three  inner  are  larger,  often  colored,  and  converge 
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over  the  3-angled,  1 -seeded  fruit.  Two  species  have  been  found  in  the 
park.  R.  crispus  {yellow  dock)  is  a  smooth  herb  with  lance-shaped  leaves 
with  strongly  wavy-curled  margins.  The  whorls  of  flowers  are  crowded  in 
long,  wandlike  racemes.  This  is  an  exotic  plant,  naturalized  from^Europe, 
and  is  widely  distributed  in  the  United  States,  but  has  been  found  only  in 
one  wooded  canyon  in  the  Chisos  Mountains.  R.  mexicanus  has  narrowly 
lance-shaped  or  oblong  leaves  which  are  pale  green  and  sometimes  have  a 
waxy  covering.  The  flowers  are  in  a  very  dense  panicle.  Found  along 
the  Rio  Grande.  R.  violascens  is  an  annual  plant  with  basal  leaves  three 
to  six  times  as  long  as  wide.  The  stems  are  erect  and  the  leaves  are  oblan- 
ceolate  or  obovate  in  shape. 

GOOSEFOOT  FAMILY  (CHENOPODIACEAE) 

The  goosefoot  family  is  a  large  family  of  weedlike  herbs  and  shrubs  with 
simple,  alternate  leaves  and  small,  greenish  flowers.  Many  of  them  are 
adapted  to  growing  in  deserts  or  in  sandy  or  saline  soils.  Most  of  them  are 
wind-pollinated  and  produce  pollen  rather  abundantly.  For  this  reason 
they  are  listed  prominently  among  plants  that  cause  hay  fever.  The  mem- 
bers of  this  family  found  in  the  park  may  be  distinguished  as  follows: 

1.  Leaves  cylindrical  or  fleshy    .    .    .  Seepweed  {Suaeda  suffrutescens)  (p.  67) 
Leaves  flat 2 

2.  Flowers  imperfect Saltbush  (Atriplex)  (p.  66) 

Flowers  perfect 3 

3.  Fruiting  calyx  transversely  winged Ringwing    {Cycloloma 

airiplicifolium) (p.    67) 

Fruiting  calyx  not  winged 4 

4.  Flowers  with  1  sepal  and  1  stamen  ....    Monolepis  nutialliana  (p.  67) 
Flowers  with  3  to  5  sepals  and  3  to  5  stamens       Goosefoot  {Chenopodium) 

(p.  66) 

Saltbush  {Atriplex). — Two  members  of  this  genus  are  found  in  the  park. 
A.  canescens  is  found  in  various  places  in  the  desert  scrub  areas.  It  is  an 
erect,  bushy,  grayish,  scurfy  shrub  with  narrow,  1 -nerved  leaves  and  im- 
perfect flowers.  The  staminate  and  pistillate  flowers  are  on  separate  plants. 
A.  obovata  is  less  frequent  and  can  be  distinguished  by  the  fact  that  it  is  only 
slightly  shrubby  and  has  sessile  or  nearly  sessile  leaves. 

Goosefoot  {Chenopodium). — Weedy  plants  with  greenish,  bractless  flowers 
in  little,  sessile  clusters,  which  are  arranged  in  spiked  panicles.  C.  album 
(lambsquarters)  is  a  more  or  less  mealy  plant  with  leaves  that  vary  from 
angular-ovate  at  the  base  to  lanceolate  or  linear  above.  Usually  most  or 
all  of  them  have  a  few  angular  teeth.  The  seeds  are  smooth  and  shining. 
C.  berlandieri  is  very  similar  but  the  seeds  are  minutely  pitted  and  not  shining. 
C.  incisum  (fig.  53)  differs  from  the  other  two  species  in  being  somewhat 
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glandular  and  aromatic  and  in  having  leaves  that  are  pinnately  lobed  or  at 
least  conspicuously  toothed. 

Ringwing  (Cycloloma  atriplicijolia) . — An  annual  herb  with  much 
branched  stems  and  ovate  or  lanceolate,  coarsely  toothed  leaves.  The 
flowers  are  sessile  in  spikes  that  are  arranged  to  form  a  panicle. 

Monolepis  nuttalliana. — A  low,  spreading  or  partly  prostrate,  slightly 
fleshy,  nearly  smooth,  annual  herb  with  flowers  in  small  clusters  in  the  axils 
of  leaves. 

Seepweed  (Suaeda  suffruiescens). — A  perennial,  fleshy  plant  usually  some- 
what woody  at  the  base.  The  leaves  are  cylindrical  and  fleshy.  The  in- 
conspicuous flowers  are  sessile  in  the  axils  of  leaflike  bracts.  Each  flower 
has  a  5-parted  calyx  and  five  stamens.  The  little  1 -seeded  fruit  is  per- 
manently enclosed  by  the  calyx.  Frequent  on  the  desert  in  the  western 
part  of  the  park. 

AMARANTH  FAMILY  (AMARANTH ACE AE) 

Mostly  herbs  with  entire  leaves  without  stipules  and  small,  inconspicuous 
flowers,  either  perfect  or  imperfect,  with  sepals  but  without  petals,  each  in 
the  axil  of  one  or  more  dry  bracts.  The  number  of  sepals  varies  from  one 
to  five,  and  the  stamens  may  be  the  same  number  or  fewer.  Some  members 
of  the  family  are  pernicious  weeds.  A  few  are  used  as  ornamental  plants 
because  of  their  ornamental  foliage.  The  various  genera  and  species  found 
in  the  park  may  be  distinguished  as  follows: 

1.  Leaves  alternate       2 

Leaves  opposite 3 

2.  Shrubs Dicraurus  leptocladus  (p.  68) 

Herbs,  or  woody  only  at  the  base    .    .    .Amaranth  (Amaranthus)  (p.  68) 

3.  Flowers  all  perfect,  in  panicles Bloodleaj  (Iresine)  (p.  70) 

Flowers  perfect,  not  in  panicles 4 

4.  Hairs  of  leaves  branched  and  star-shaped Tidestromia  (p.  70) 

Hairs  of  leaves  unbranched 5 

5.  Flowers  in  spikes Froelichia  (p.  68) 

Flowers  not  in  spikes 6 

6.  Flowers  in  heads 7 

Flowers  clustered  in  the  leaf  axils 8 

7.  Heads  stalked,  about  an  inch  in  diameter;  erect  herbs 

Gomphrena  nitida  (p.  68) 
Heads  sessile,  less  than  one-half  inch  in  diameter;  prostrate  herbs 

Alternant  her  a  repens  (p.  68) 

8.  Leaves  with  long,  straight  hairs  beneath 

Gossypianthus  lanuginosus  (p.  68) 
Leaves  with  curled,  densely  matted  hairs  beneath 

Brayulinea  densa  (p.  68) 
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Alternanthera  repens. — This  is  a  herb  with  prostrate  stems  and  oval  or  ovate 
leaves  which  are  narrowed  into  a  petiole.  The  flowers  have  five  sepals  and 
five  stamens;  they  are  borne  in  dense  heads  with  conspicuous,  white  bracts. 

Amaranth  (Amaranthus). — Also  called  pigweed  and  careless-weed.  Rather 
coarse,  annual  herbs  with  imperfect  flowers  subtended  by  spine-tipped, 
greenish  or  reddish  bracts.  The  flowers  have  five  or  fewer  transparent  or 
greenish  sepals,  five  or  fewer  stamens,  and  one  pistil  with  two  or  three  styles. 
Both  the  leaves  and  the  seeds  of  some  of  the  amaranths  were  formerly  used 
for  food  by  the  Indians.  Six  species  have  been  found  in  the  park,  and  they 
may  be  distinguished  as  follows: 

1.  Staminate  and  pistillate  flowers  on  separate  plants A.  palmer i 

Staminate  and  pistillate  flowers  on  the  same  plant 2 

2.  Plants  erect       3 

Plants  prostrate      A.  blitoides 

3.  Flowers  in  small,  axillary  clusters A.  graecizans 

Flowers  in  dense,  elongate,  terminal  and  axillary  spikes        ....        4 

4.  Sepals  of  the  pistillate  flowers,  or  some  of  them,  sharp-pointed  at 

the  tip 5 

Sepals  of  the  pistillate  flowers  blunt  at  the  tip;  capsules  usually 
shorter  than  the  calyx;  stamens  5 A.  retroflexus 

5.  Stamens  mostly  3;  spikes  stout      A.  powellii 

Stamens  usually  5;  spikes  slender A.  hybridus 

Brayulinea  densa. — A  prostrate,  white-hairy,  leafy  herb,  which  has  a 
perennial  root  and  forms  thick  mats  on  the  ground.  The  leaves  are  oppo- 
site, ovate,  and  entire;  the  very  small  flowers  are  perfect  and  are  borne  in 
the  axils  of  the  leaves.    Found  on  the  lower  parts  of  the  Chisos  Mountains. 

Dicraurus  leptocladus. — A  white-hairv  shrub  with  small,  scattered,  alter- 
nate leaves  and  small,  imperfect  flowers,  which  are  immersed  in  long  wool 
in  branched,  terminal  clusters.  The  leaves  are  ovate  or  lance-shaped, 
entire,  and  taper  to  a  short  petiole.  Found  near  Upper  Juniper  Spring  but 
apparently  rare. 

Globe-amaranth  (Gomphrena  nitida). — A  hairy,  annual  herb  growing  8  to  20 
inches  high  with  perfect  flowers  borne  in  large  heads,  the  flowers  subtended 
by  white  or  pinkish  bracts  and  the  heads  subtended  by  leaves.    Not  common. 

Gossypianthus  lanuginosus. — This  is  a  perennial  herb  with  partly  prostrate, 
woolly  stems.  The  basal  leaves  are  long  spatula-shaped,  while  those  on 
the  stem  are  ovate,  sessile,  and  silky-woolly.  This  species  has  been  found 
only  in  lower  Willow  Creek  Canyon  but  may  occur  elsewhere. 

Froelichia. — Hairy  or  woolly  herbs  with  perfect,  3-bracted  flowers  in 
spikes.  The  densely  woolly  calyx  is  tubular  and  5-cleft  at  the  summit. 
F.  campestris  has  lance-shaped  leaves  which  are  silky-downy  on  the  lower 
surface.  F.  drummondii  (fig.  54)  has  oblong  leaves  which  are  white-hairy 
on  the  upper  surface  and  silvery  below.    This  species  is  sometimes  called 
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Figure    53. — scented    goosefoot    (Cheno- 
podium  incisum). 


Figure   54. — drummond    snakecotton 

{Froelichia  drwnmondii) . 


Figure  55. — Arizona  snakecotton   (Froe- 
lichia arizonica). 


Figure  57. —  Tidestromia  lanugit 


snakecotton.  F.  arizonica  (fig.  55)  is  a  perennial  with  a  thick,  woody  root 
and  stout  stems  that  often  branch  sparingly.  The  leaf  blades  are  commonly 
inverted  lance-shaped  and  rather  thick.  F.  braunii  is  an  annual  with  a  leaf- 
less flowering  stem.  The  leaves  are  lanceolate  and  covered  with  silky  down 
on  the  underside. 

Bloodleaf  (Iresine  heterophylla) . — A  herb  with  opposite  leaves  and  flowers 
subtended  by  three  dry,  whitish  bracts.  The  five  slender  stamens  are 
united  below  into  a  short  cup.    Found  in  the  Chisos  Mountains. 

Tidestromia. — Plants  with  small,  round  or  nearly  round,  entire,  petioled 
leaves  and  very  small,  axillary  flowers,  each  subtended  by  three  concave, 
transparent  bracts.  T.  suffruticosa  (fig.  56)  is  somewhat  woody  at  the  base, 
and  the  stems  are  erect  and  very  much  branched.  T.  lanuginosa  (fig.  57)  is 
an  annual  species,  and  the  stems  are  wholly  or  partly  prostrate.  The  leaves 
are  a  little  larger  than  those  of  the  other  species  but  they  are  often  in  threes 
with  two  of  them  smaller. 


POKEWEED  FAMILY  (PHYTOLACCACEAE) 

This  family  is  represented  in  our  flora  only  by  the  Bloodberry  or  Rougeplant 
(Rivina  humilis)  (fig.  58),  a  dark  green,  bushy  plant  with  slender  spikes  of 
pink  or  sometimes  white  flowers  and  small,  red  berries.  The  alternate 
leaves  are  ovate  with  long  points,  the  blades  1   to  6  inches  long  and  the 
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margins  slightly  wavy  The  flowers  are  a  little  less  than  a  quarter  of  an  inch 
across.  They  have  no  petals,  but  the  four  sepals  are  colored  like  petals, 
and  there  are  four  very  small  stamens.  The  fruit  is  really  a  one-seeded  stone- 
fruit,  like  a  plum  rather  than  a  berry.  The  flower  clusters  are  1  to  4  inches 
long,  and  often  ripe  fruits  occur  at  the  base  of  a  cluster  while  flowers  con- 
tinue to  bloom  at  the  tip.  The  fruits  were  formerly  a  source  of  ink  and  dye 
before  they  were  replaced  by  commercial  mineral  products. 

FOUR-O'CLOCK  FAMILY  (NYCTAGINACEAE) 

This  family  contains  many  plants  with  beautiful  flowers,  and  some  of  them 
are  extensively  cultivated  as  ornamental  plants.  The  beauty  of  the  flowers 
in  this  case,  however,  is  due  largely  to  the  calyx,  which  is  colored  like  a 
corolla,  since  the  flowers  have  no  corolla.  It  is  sometimes  due  also  to  an 
involucre  that  surrounds  the  flowers.  Some  members  of  the  family  open 
their  flowers  late  in  the  afternoon  and  close  them  the  next  morning,  and  the 
family  gets  its  name  from  this  habit.  The  flowers  are  perfect  and  regular, 
with  stamens  varying  from  one  to  many  and  a  single  pistil.  The  genera 
found  in  the  park  may  be  distinguished  as  follows: 

1.  Involucre  calyxlike  with  the  parts  united 2 

Involucre  of  one  to  many  separate  bracts 4 

2.  Involucre  3-parted Allionia  (p.  72) 

Involucre  5-parted 3 


Figure  58. — rougeplant  (Rivini  humilis).  Figure  59. — Boerhaavia  caribaea. 


3.  Fruit  with  5  prominent  ribs;  involucre  enlarged  and  membranous  in 

fruit Oxybaphus  (p.  73) 

Fruit  smooth  or  slightly  5-angled,  involucre  not  enlarged  and  mem- 
branous in  fruit Allionella  (p.  72) 

4.  Stigmas  linear Abronia  (p.  72) 

Stigmas  spherical  or  hemispherical 5 

5.  Flowers  in  heads,  each  head  surrounded  by  a  many-bracted  in- 

volucre  Nyctaginia  (p.  73) 

Flowers  not  in  heads,  each  flower  with  an  involucre  of  1  to  3  bracts   .       6 

6.  Fruit  conspicuously  winged Selinocarpus  (p.  74) 

Fruit  not  winged 7 

7.  Fruit  unsymmetrical,  swollen  on  one  side Cyphomeris  (p.  73) 

Fruit  symmetrical,  not  swollen  on  one  side 8 

8.  Calyx  about  4  inches  long,  with  a  long  and  very  slender  tube 

Acleisanthes  longiftora 
Calyx  less  than  an  inch  long  with  tube  shorter  and  less  conspicuous 
or  wanting  entirely 9 

9.  Fruit  10-ribbed;  leaves  thick  and  leathery,  mostly  basal 

Anulocaulis  (p.  72) 
Fruit  with  5  or  fewer  angles;  leaves  thin  and  scattered  along  the 
stems Boerhaavia  (p.  73) 

Sand-verbena  {Abronia  angustifolia) . — This  is  an  annual  plant  with  some- 
what prostrate  stems,  opposite  leaves,  and  purplish-red  flowers.  It  is  one  of 
the  few  plants  that  can  grow  on  the  gypsum  sands  at  White  Sands  National 
Monument  in  New  Mexico,  and  for  many  years  it  was  believed  that  it  grew 
nowhere  else,  but  it  has  been  found  in  the  park  near  Glen  Spring. 

Allionia. — Annual  or  perennial  herbs  with  prostrate  stems  and  opposite, 
petioled  leaves.  The  purplish-red  or  rarely  white  flowers  are  borne  three 
together  in  each  involucre  which  consists  of  three  oval,  sepallike  bracts  and 
is  solitary  on  an  axillary  stalk.  The  fruit  is  leathery  and  has  a  wing  on  each 
side.  The  inner  side  is  smooth,  and  on  the  outer  side  there  are  two  rows  of 
glands,  often  concealed  by  the  incurved  wings.  A.  glabra  is  an  annual  and 
has  smooth  or  only  slightly  hairy  stems.  The  wings  of  the  fruits  have 
numerous  slender  teeth  but  are  not  incurved,  and  the  leaves  are  oblong, 
waxy  beneath,  and  somewhat  crisped.  A.  incarnata  is  perennial  and  is  very 
sticky,  the  wings  of  the  fruit  are  incurved,  and  the  leaves  are  usually  ovate, 
not  waxy  beneath,  and  not  crisped. 

Allionella  oxybaphoides. — A  low,  much  branched  herb  with  more  or  less 
prostrate,  sticky  branches,  opposite  leaves,  and  loose  panicles  of  flowers 
arranged  three  in  each  5-lobed  involucre  and  each  having  three  stamens. 
Found  on  the  upper  slopes  of  Casa  Grande  Mountain. 

Anulocaulis  leisolenus. — A  stout,  perennial  herb  with  large,  nearly  round 
leaves  mostly  situated  near  the  base.    Some  of  the  leaves  are  as  much  as  3 
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or  4  inches  across.  The  stems  are  much  branched  and  have  sticky  rings 
about  the  internodes.  The  flowers  are  arranged  in  short,  spikelike  clusters 
in  the  axils  of  scales  at  the  nodes.  A.  eriosolenus  is  similar  but  is  slenderer, 
with  smaller  leaves,  and  the  flowers  are  solitary  or  only  two  or  three  in  a 
cluster. 

Spiderling  {Boerhaavia) . — Annual  or  perennial  herbs  with  opposite, 
unequal  leaves  and  small  flowers  each  subtended  by  one  or  two  small  bracts 
and  having  a  5-lobed  calyx,  variously  arranged  but  often  in  panicles. 
Seven  species  have  been  found  in  the  park  and  they  may  be  distinguished 
by  means  of  the  following  key: 

1.  Fruits  sticky-hairy 2 

Fruits  not  sticky 3 

2.  Flowers  solitary,  long-stalked B.  gracillima 

Flowers  clustered,  nearly  sessile B.  caribaea  (fig.  59) 

3.  Plants  perennial 4 

Plants  annual 5 

4.  Leaves  broad,  ovate  or  oval B.  anisophylla 

Leaves  narrow,  linear  to  lanceolate B.  linearifolia 

5.  Flowers  borne  in  few-flowered  umbels B.  intermedia 

Flowers  borne  in  racemes 6 

6.  Fruits  4-angled        B.  wrightii 

Fruits  5-angled B.  torreyana 

Cyphomeris  gypsophiloides. — This  is  an  erect,  perennial  herb  with  a  some- 
what woody  base  and  thick,  fleshy,  ovate  or  triangular,  entire  leaves,  the 
upper  much  narrower.  The  flowers  are  red  and  funnelform  and  are  ar- 
ranged in  racemes.     The  fruit  is  10-ribbed. 

Nyctaginia  capitate — A  prostrate,  hairy  annual  with  triangular  pointed 
leaves  and  several  red  flowers  in  each  8-  to  12-bracted  involucre.  The 
calyx  is  tubular  and  about  1  inch  long.  The  style  with  a  headlike  stigma 
and  the  five  stamens  extend  well  beyond  the  calyx  tube. 

Oxybaphus. — Herbs  with  opposite  leaves  and  usually  three  to  five  small  but 
conspicuous  flowers  in  each  5-lobed  involucre.  The  calyx  is  rose  or  purple 
and  bell-shaped  with  a  very  short  tube  at  the  base,  and  there  are  usually 
three  stamens  and  a  slender  style  with  a  knoblike  stigma.  0.  aggugatus  is 
smooth  and  has  lance-shaped  leaves,  which  are  short-petioled.  The  fruits 
are  smooth.  0.  albidus  is  nearly  smooth  except  in  the  flower  clusters  and 
has  oblong  leaves,  which  are  sessile  or  nearly  so.  The  fruit  is  hairy.  0. 
comatus  is  hairy  throughout  and  often  sticky,  and  the  leaves  are  rather  thick, 
ovate,  and  petioled.  The  fruit  is  hairy,  but  the  hairs  are  very  short. 
0.  linearis  is  smooth  or  somewhat  hairy  on  the  upper  portions  and  has 
leaves  that  are  linear,  rather  thick,  1  to  4  inches  long,  and  sessile  or  nearly 
so.    The  fruit  is  hairy.     0.  grayanus  is  also  reported  as  occurring  in  the  park. 
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Moonpod  (Selinocarpus). — Perennial  herbs,  woody  at  the  base,  with  small, 
opposite,  short-petioled  leaves  and  conspicuous  flowers  often  with  long 
tubes.  The  fruits  have  five  wings.  The  three  species  found  in  the  park  are 
distinguished  as  follows: 

1 .  Flowers  1  %  inches  long  or  more S.  parvifolius 

Flowers  one-half  inch  long  or  less 2 

2.  Stamens  5;  flowers  solitary  or  in  pairs S.  angustifolius 

Stamens  2  or  3;  flowers  in  umbels S.  chenopodioides 

CARPETWEED  FAMILY  (AIZOACEAE) 

This  is  a  relatively  small  family  of  low  herbs,  represented  in  the  park  by 
a  single  species.  Carpetweed  (Mollugo  cetviana)  is  a  low,  smooth  annual 
with  very  slender,  much-branched  stems,  whorled,  linear  leaves,  and 
axillary  flowers  on  slender  stalks.  The  flowers  have  five  sepals,  white  on 
the  inner  side,  but  no  petals.  There  are  three  or  five  stamens,  and  the  fruit 
is  a  3-celled  capsule. 

PURSLANE  FAMILY  (PORTULACACEAE) 

The  plants  of  this  family  have  simple,  entire  leaves  and  are  more  or  less 
fleshy.  The  family  contains  some  rather  pernicious  weeds  but  also  some 
very  beautiful  flowers.  The  flowers  open  only  in  sunlight  or  on  very  bright 
days.  They  are  characterized  by  having  only  two  sepals,  usually  five 
petals,  five  to  20  stamens,  and  one  pistil  with  two  to  eight  styles. 

Purslane  (Portulaca). — Annuals  or  perennials  with  cylindrical  or 
flattened,  fleshy  leaves.  The  two  sepals  are  united  to  form  a  2-cleft  calyx, 
and  the  ovary  is  partly  below  the  other  parts  of  the  flower  so  that  the  calyx 
appears  to  be  growing  from  its  middle.  The  fruit  is  a  short  1 -celled  pod, 
which  opens  at  maturity  by  the  upper  part  separating  as  a  lid.  The 
four  species  found  in  the  park  may  be  distinguished  in  the  following  manner: 

1.  Leaves  cylindrical,  hairy  in  the  axils 2 

Leaves  flat,  not  hairy  in  the  axils 3 

2.  Petals  carmine  to  purple P.  pilosa  (fig.  60) 

Petals  yellow P.  suffrutescens 

3.  Styles  5  to  7 P.  oleracea 

Styles  3  or  4 P.  retusa 

Fameflower  (Talinum). — This  genus  differs  from  Portulaca  in  having  the 
sepals  distinct  and  the  ovary  entirely  above  the  place  of  attachment  of  the 
sepals.  Most  of  the  species  have  very  attractive  flowers.  The  four  species 
found  in  the  park  may  be  distinguished  as  follows: 
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1 .  Flowers  in  the  axils  of  leaves 2 

Flowers  in  terminal  clusters;  flowers  pink  or  red 3 

2.  Leaves  flat;  flowers  orange T.  aurantiacum 

Leaves  cylindrical;  flowers  pink  or  red T.  pulchellum 

3.  Leaves  flat T.  paniculatum 

Leaves  cylindrical T.  parviflorum 

Figure  60. — Shaggy  portulaca  {Portulaca  pilosa). 

^**F  W 


PINK  FAMILY  (CARYOPHYLLACEAE) 

The  plants  of  this  family  have  opposite  leaves  and  often  very  brilliantly 
colored  flowers.  The  flowers  are  regular  and  perfect  and  usually  have  5 
sepals,  5  petals,  10  stamens,  and  1  pistil  with  3  or  5  styles.  Some  members 
of  the  family,  such  as  cockle,  are  very  troublesome  weeds,  while  others, 
such  as  carnations  and  pinks,  are  highly  prized  as  ornamental  plants.  The 
members  of  this  family  found  in  the  park  may  be  distinguished  as  follows: 

1 .  Sepals  united  to  form  a  tubular  calyx Silene  (p.  78) 

Sepals  distinct  or  nearly  so 2 

2.  Petals  deeply  notched  or  lobed  at  the  end 3 

Petals  entire  or  with  a  very  shallow  notch  at  the  end 5 

3.  Styles  3 4 

Styles  5 Cerastium  (p.  76) 

4.  Petals  2-lobed,  longer  than  the  sepals 

Starwort  {Stellaria  cuspidata)  (p.  76) 
Petals  4-lobed,  shorter  than  the  sepals 

Drymary  {Drymaria  pachyphylla)  (p.  76) 

5.  Stipules  lacking Sandwort  {Arenaria  benthami)  (p.  76) 

Stipules  present Nailwort  {Paronychia  jamesii)  (p.  76) 

Sandwort  {Arenaria  benthami). — This  is  an  inconspicuous  little,  annual 
herb  growing  4  to  10  inches  high  with  very  slender,  almost  threadlike, 
repeatedly  forked  branches  and  small,  oblong,  entire,  opposite  leaves. 
The  white  flowers  are  very  small,  and  the  fruit  is  a  capsule.  Not  common. 
Found  in  one  canyon  of  the  Chisos  Mountains. 

Cerastium. — Hairy,  often  sticky,  annual  herbs  with  small,  opposite,  entire 
leaves  and  white  flowers  with  5  sepals,  5  petals,  10  stamens,  and  1  pistil 
with  5  styles.  C.  viscosum  has  small  flowers  on  stalks  that  are  no  longer  than 
the  very  sharp-pointed  sepals,  and  petals  that  are  shorter  than  the  sepals. 
C.  brachypodum  has  flowers  on  stalks  that  are  two  or  three  times  as  long  as 
the  sepals.  Neither  species  is  common,  but  both  are  occasionally  found  in 
the  Chisos  Mountains. 

Drymary  {Drymaria  pachyphylla) . — A  smooth,  annual  plant  with  slender, 
usually  tufted  stems,  thickish,  ovate  or  elliptic  leaves,  and  sessile  or  nearly 
sessile  flowers  in  axillary  clusters. 

Nailwort  {Paronychia  jamesii). — This  plant  differs  from  most  members  of 
the  family  in  having  only  5  stamens  instead  of  10  in  each  flower.  Also, 
there  are  no  petals,  or  only  small  rudiments  of  petals.  The  plant  is  a  low 
perennial,  much  branched  from  the  somewhat  woody  base,  and  growing  4 
inches  or  more  high.     The  leaves  are  linear. 

Starwort  {Stellaria  cuspidata). — A  low  herb  with  stems  forking  and  pros- 
trate, smooth  or  nearly  so.  The  leaves  are  ovate,  on  slender  petioles,  the 
lower  ones  often  with  heart-shaped  bases.  The  deeply  cleft  petals  are 
twice  as  long  as  the  sepals. 
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Figure  61. — longspur  columbine  (Aquilegia  longissima) , 


Silent. — Annual  or  perennial  herbs  with  fairly  conspicuous  flowers.  The 
flowers  have  a  tubular  calyx  which  is  5-toothed,  5  petals  usually  with  2 
scales  at  the  base  of  the  blade,  10  stamens,  and  1  pistil  with  3  styles.  The 
sleepy  catchfly  (S.  antirrhina)  is  a  smooth  annual  herb  that  grows  1  or  2  feet 
high  and  has  lance-shaped  or  linear  leaves  and  pink  flowers  borne  on  long 
stalks  in  a  panicle.  It  is  called  sleepy  because  its  flowers  are  usually  closed 
while  the  sun  is  shining,  and  it  is  called  catchfly  because  one  or  more  por- 
tions of  the  upper  part  of  the  stem  are  covered  with  a  sticky  substance  that 
prevents  insects  from  creeping  up  the  stem.  S.  laciniata,  sometimes  called 
fire  pink,  has  rather  weak  stems  often  partly  supported  by  other  vegetation. 
The  leaves  are  narrowly  lance-shaped  or  linear  and  the  flowers  are  bright 
crimson  with  the  petals  deeply  4-cleft,  and  the  scales  at  the  bases  of  the 
blades  erect  and  toothed. 


CROWFOOT  FAMILY  (RANUNCULACEAE) 

The  crowfoot  family  is  a  large  family  of  plants  with  varying  character- 
istics. None  of  them  is  of  great  economic  importance  except  as  ornamental 
plants,  but  many  have  beautiful  and  interesting  flowers;  a  few  are  poisonous 
when  eaten  by  animals.  They  all  agree  in  having  all  parts  of  the  flower 
distinct,  however  much  they  may  differ  in  other  ways.  Only  four  species 
representing  three  genera  have  been  found  in  the  park. 

Longspur  columbine  {Aquilegia  longissima)  (fig.  61). — Easily  recognized  by 
its  five-spurred,  regular  flowers,  the  columbine  has  5  sepals  and  5  petals 
colored  alike;  the  petals  are  prolonged  backward  into  spurs,  often  4  or  5 
inches  long.  This  is  a  Mexican  species  not  known  to  occur  in  the  United 
States  other  than  in  Brewster  and  Jeff  Davis  Counties  in  Texas.  It  has 
been  found  in  two  canyons  in  the  Chisos  Mountains. 

Virgins-bower  {Clematis  drummondii) . — This  is  a  common  vine  that  climbs 
by  the  twisting  of  its  leaf-stalks  and  spreads  profusely  over  shrubs,  fences,  or 
anything  else  that  it  finds  handy.  The  small,  white  flowers  are  produced 
abundantly  and  are  imperfect,  some  plants  producing  flowers  with  stamens 
and  other  plants  flowers  with  pistils.  There  are  no  petals,  but  the  sepals  are 
thin  and  white.  The  1 -seeded  fruits  have  long,  hairy  tails  and  are  borne  in 
clusters  fully  as  conspicuous  as  the  flowers. 

Leather/lower  (Clematis  filif era)  (fig.  62). — This  is  another  vine  that  climbs 
by  the  twisting  of  the  leaf-stalks,  but  it  differs  from  the  virgins  bower  in 
having  larger,  perfect  flowers  borne  singly  instead  of  in  clusters  and  having 
very  thick,  purplish  sepals  with  the  tips  turned  back.  It  is  found  in  several 
canyons  in  the  Chisos  Mountains. 

Larkspur  (Delphinium  carolinianum). — The  larkspur  is  readily  recognized 
by  the  blue  flowers,  which  are  irregular.  The  sepals  and  petals  are  similar, 
but  there  are  five  irregular  sepals,  the  upper  one  of  which  is  prolonged  into 
a  spur,  and  only  four  irregular  petals,  two  of  which  have  spurs  included 
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Figure  62.  — l eatherflower  (Clematis 
filijera). 


Figure  63. — algerita  (Mahonia  trifoliolata) 


within  the  calyx  spur.    This  is  the  only  larkspur  that  has  been  found  in  the 
park,  and  it  is  not  common. 

BARBERRY  FAMILY  (BERBERIDACEAE) 

A  small  family  of  woody  plants.  The  Japanese  barberry  is  a  valuable 
ornamental  shrub,  while  the  common  American  barberry  has  been  con- 
demned by  the  Government  in  all  the  wheat-growing  States  because  it 
harbors  the  destructive  wheat-rust  fungus.  The  following  two  species  occur 
in  our  flora: 

Mahonia  (algerita)  (Mahonia). — Shrubs  with  spiny-toothed  leaves, 
small,  yellow  flowers,  and  bright  red  berries,  which  are  edible  and  are  often 
used  for  making  jellies.  The  plants  are  very  ornamental  when  loaded  with 
the  red  fruits.  M.  haematocarpa  has  pinnately  compound  leaves  with  mostly 
five  or  seven  leaflets  and  occurs  in  canyons  and  in  the  Laguna.  M .  trifoliolata 
(fig.  63)  has  leaves  with  only  three  leaflets  and  occurs  most  frequently  along 
arroyos  and  washes  near  the  mountains. 


MOONSEED  FAMILY  (MENISPERMACEAE) 

A  family  of  woody  plants  that  climb  by  twining.  The  name  comes  from 
the  fact  that  the  ovaries  usually  become  curved  as  they  ripen  so  that  the 
seeds  are  more  or  less  crescent-shaped.    It  is  mostly  a  tropical  family  and 
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Figure  64. — pricklepoppy    (Argemone  pla- 
tyceras). 


Figure  65. — tansy  mustard    (Descurainia 
pinnata  subsp.  typica). 


is  represented  in  our  flora  only  by  the  snailseed  (Cocculus  carolinus),  some- 
times called  wild  sarsaparilla.  This  woody  climber  has  alternate,  simple 
leaves  that  vary  from  round  or  heart-shaped  to  distinctly  three-lobed. 
The  flowers  are  small  and  imperfect,  with  six  sepals,  six  petals,  and  six 
stamens  or  three  to  six  pistils.  They  are  borne  in  small  racemes  or  panicles 
in  the  axils  of  the  leaves.  The  fruit  is  a  one-seeded  drupe.  Found  in  the 
mountains,  especially  in  the  lightly  wooded  canyons. 

POPPY  FAMILY  {PAP AVERAGE AE) 

Herbs  or  shrubs  with  milky  or  colored  juice  and  usually  alternate  leaves 
without  stipules.  The  flowers  are  regular,  complete,  usually  showy  and 
often  a  given  plant  has  several  in  bloom  at  the  same  time.  There  are  two 
or  three  sepals,  twice  as  many  petals,  numerous  stamens,  and  one  pistil 
with  a  short  style.  The  fruit  is  a  capsule  with  many  or  few  seeds.  The 
only  member  of  the  family  found  in  the  park  is  the  pricklepoppy  (Argemone 
platyceras)  (fig.  64),  which  has  such  prickly  stems  and  leaves  that  it  reminds 
one  of  a  thistle.    The  juice  of  this  plant  is  orange  colored,  and  the  flowers 
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are  white  and  2  to  4  inches  across.  Occasionally  plants  are  found  with 
pink  flowers.  There  are  usually  three  sepals  and  six  petals,  and  the  fruit, 
which  is  about  an  inch  long,  is  very  spiny. 

MUSTARD  FAMILY  (CRUC1FERAE) 

The  members  of  the  mustard  family  can  usually  be  recognized  by  the 
flowers  and  fruits.  The  flowers  usually  have  four  sepals,  four  petals  arranged 
in  the  form  of  a  cross,  six  stamens,  two  of  them  shorter  than  the  other  four, 
aad  one  pistil.  The  fruit  is  a  pod,  which  may  be  long  or  short,  round  or  flat, 
but  at  maturity,  in  most  cases,  the  two  sides  fall  away  from  a  central  parti- 
tion. The  seeds  are  attached  on  both  sides  of  the  partition.  The  family 
contains  a  number  of  valuable  edible  plants,  such  as  cabbage,  cauliflower, 
turnip,  radish,  and  cress.  It  also  contains  a  number  of  rather  trouble- 
some weeds.  It  is  usually  necessary  to  have  mature  fruits  as  well  as  flowers 
in  order  to  distinguish  the  various  members  of  the  family.  The  members  of 
the  family  found  in  the  park  may  be  distinguished  in  the  following  manner; 

1.  Pods  2-seeded,  roundish,  notched  at  the  apex;  petals  white,  minute 

or  sometimes  lacking Pepperweed  (Lepidium)  (p.  84) 

Pods  with  more  than  2  seeds 2 

2.  Pods  hairy      3 

Pods  smooth 7 

3.  Pods  less  than  twice  as  long  as  wide,  deeply  notched  at  apex 

Synthlipsis  greggii  (p.  86) 
Pod  4  or  more  times  as  long  as  wide      4 

4.  Flowers  deep  yellow    .    .    Hedge-mustard  {Erysimum  desertorum)  (p.  83) 
Flowers  white  or  rose 5 

5.  Leaves  basal  or  nearly  so,  the  inflorescence  long-stalked 

Whitlowwort  (Draba  cuneifolia)  (p.  82) 
Leaves  borne  throughout  the  length  of  the  stem       6 

6.  Pods  widely  spreading,  tipped  by  the  elongate  style 

Nerispenia  camporum  (p.  86) 
Pods  erect,  the  style  very  short  or  wanting      :    .    .    .Heterothrix  (p.  83) 

7.  Pods  inflated  or  nearly  spherical     .    .    Bladderpod  (Lesquerella)  (p.  84) 
Pods  not  inflated  or  spherical 8 

8.  Flowers  yellow 9 

Flowers  white  or  purple 11 

9.  Plants  stemless;  flowers  large Selenia  dissecta  (p.  85) 

Plants  with  stems;  flowers  small      10 

10.  Leaves  once-lobed;  hairs  few,  unbranched Sisymbrium  irio 

Leaves    twice    or   three    times   lobed;    hairs    numerous,    minute, 
branched Tansy-mustard  (Descurainia)  (p.  82) 

1 1 .  Stem  leaves  with  broad,  clasping  bases  .  Twistflower  (Streptanthus  (p.  86) 
Stem  leaves  narrowed  at  base,  not  clasping 12 
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Figure   66. — whitlowwort    (Draba   cunei- 
folia). 


Figure   67. — pepperweed    (Lepidium    mon- 
tanum  var.  angustifolium). 


12.  Stem  leaves  stalked,  pinnately  compound 

Bittercress  {Cardamine  macrocarpa)  (p.  82) 
Stem  leaves  not  stalked,  entire  or  merely  toothed  or  lobed    ....      13 

13.  Flowers  white;  leaves  green Stanleyella  (p.  86) 

Flowers  purple;  flowers  with  a  whitish,  waxy  covering 

Hesperidanthus  lineaiijolius  (p.  84) 

Bittercress  (Cardamine  macrocarpa). — An  erect,  leafy  herb  with  pinnately 
compound  leaves  and  whitish  flowers.  The  pods  are  flattened  but  narrow 
and  long  and  many-seeded,  with  one  row  of  seeds  on  each  side  of  the 
partition.  This  species  has  been  found  in  two  places  in  the  Chisos  Moun- 
tains; it  is  not  known  to  occur  elsewhere  in  the  United  States,  although  it 
occurs  farther  south  in  Mexico. 

Tansy-mustard  (Descurainia) . — The  tansy  mustards  are  herbs  that  are 
more  or  less  hairy  with  short,  branched  hairs.  The  leaves  are  usually 
very  much  lobed  and  the  flowers  are  yellow  or  yellowish.  D.  richardsonii 
subsp.  sonnet  has  ash-colored  hairs  and  pinnately  lobed  leaves,  the  upper 
once  and  the  lower  twice  pinnately  lobed.  The  pods  have  one  row  of 
seeds  on  each  side  of  the  partition.  D.  pinnata  subsp.  typica  (fig.  65)  is 
white-hairy  and  has  twice  pinnately  lobed  leaves.  The  pods  have  two 
rows  of  seeds  on  each  side  of  the  partition.  One  other  form,  D.  richardsonii 
subsp.  viscosa,  is  found  in  the  coniferous  forest  area  of  the  Chisos  Mountains. 

Whitlowwort  {Draba  cuneifolia)  (fig.  66). — An  annual  herb  with  lance- 
shaped  or  ovate  leaves  that  are  entire  or  only  sparingly  toothed  and  all 
basal  or  on  the  lower  parts  of  the  stems.  They  are  somewhat  hairy. 
The  pods  are  flat  but  narrow  and  about  half  an  inch  long.  Found  in 
Green  Gulch  and  in  low  places  on  the  desert. 
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Hedge-mustard  {Erysimum  desertorum) . — This  is  a  low,  stout  plant  with 
persistent  basal  leaves  that  are  somewhat  hairy  with  harsh,  branched  hairs 
attached  at  the  middle,  and  yellow  flowers  in  long,  terminal  clusters. 
This  plant  has  been  found  on  several  somewhat  moist,  open  slopes  in  the 
Chisos  Mountains. 

Heterothrix  micrantha. — A  slender,  biennial  herb  with  the  basal  leaves 
lance-shaped  and  toothed  and  the  stem  leaves  narrower  and  entire.  The 
small  flowers  are  somewhat  irregular  because  of  the  unequal  size  of  the 
sepals  and  petals.  The  slender,  cylindrical  pods  are  about  an  inch  long. 
Found  in  the  upper  part  of  the  Basin  near  the  Saddle. 


Figure  69. — twistflower  {Streptanthus  car- 
inatus). 


Figure  70. — Stanleyella  texana. 


Hesperidanthus  linearifolius. — A  slender,  smooth  perennial  with  purple 
flowers  and  slender,  cylindrical,  short-stalked  pods.  The  leaves  are 
whitened  by  a  waxy  coating  that  can  be  rubbed  off.  Those  on  the  stem 
are  entire,  while  the  basal  ones  are  toothed.  This  species  occurs  in  several 
places  in  the  Chisos  Mountains. 

Pepperweed  (Lepidium). — Low  plants  with  toothed  or  pinna tely  lobed 
leaves.  The  flowers  are  small,  usually  white  or  greenish,  and  are  borne 
in  dense,  many-flowered  racemes;  the  pods  are  round  or  elliptic,  flattened, 
and  usually  toothed  or  notched  at  the  apex.  L.  austrinium  is  a  small, 
annual  plant  that  is  finely  hairy  all  over.  The  leaves  are  more  or  less 
spatulate  and  not  much  toothed  or  lobed.  The  petals  of  the  flowers  are 
small  or  sometimes  lacking.  L.  lasiocarpum  is  a  much  branched  and  spread- 
ing annual  plant,  very  minutely  hairy  with  very  short,  spreading  hairs, 
and  has  very  much  cut  and  toothed  leaves.  Petals  are  usually  lacking. 
L.  montanum  var.  angustifolium  (fig  67),  a  woody-based  perennial,  also  occurs 
in  the  park  on  the  flood  plain  of  the  Rio  Grande  near  Santa  Elena  Canyon. 

Bladderpod  (Lesquerella) . — Low  herbs  covered  with  branched  or  star- 
shaped  hairs.  The  leaves  are  entire  or  moderately  toothed  and  the  flowers 
are  mostly  yellow.  The  pods  are  inflated  and  spherical  or  football-shaped, 
and  the  seeds  are  flattened  and  sometimes  winged.  L.fendleri  usually  grows 
erect  and  is  densely  white-hairy.  The  leaves  are  linear  or  narrowly  lance- 
olate and  rather  thick.  The  flowers  are  yellow.  L.  argyrea  (fig.  68)  usually 
grows  more  or  less  prostrate  and  is  densely  hairy  with  star-shaped  hairs. 
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The  leaves  are  narrowly  elliptic.  The  flowers  are  yellow  but  may  become 
purplish  with  age.  L.  purpurea  differs  from  the  other  two  in  having  white  or 
rose -colored  flowers. 

Selenia  dissecta. — A  low  annual  herb  with  once  or  twice  pinnately  cut 
leaves,  yellow  flowers  and  large,  oblong  or  elliptic,  flat  pods  on  rather  long 
and  spreading  stalks.  The  seeds  are  in  two  rows  in  each  half  of  the  pod  and 
are  provided  with  broad  wings. 


Figure  71 . — Nerisyrenia  camporum. 
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Figure  72. — Dipetalia  subulata. 


Twistfllower  {Streptanthus)  (fig.  69). — Smooth  herbs  1  to  3  feet  high  with 
rose-colored  flowers  and  elongate  pods,  these  flattened  parallel  to  the  parti- 
tion. The  lower  leaves  are  sharply  cut  nearly  to  the  midrib,  but  the  upper 
ones  are  entire  with  rounded  basal  lobes  clasping  the  stem.  The  leaves  are 
covered  with  a  whitish  wax.  S.  carinatus  has  very  narrow,  somewhat  twisted 
petals;  S.platycarpushas  much  broader,  flatter  petals. 

Stanleyella. — Tall,  branched,  biennial  herbs  with  white  flowers.  The 
upper  leaves  are  entire,  while  the  lower  ones  are  pinnately  cut.  The  slender, 
cylindrical  pods  are  short-stalked.  Two  species  probably  occur  in  the  park 
area.  S.  wrightii  grows  in  the  Chisos  Mountains  and  S.  texana  (fig.  70)  has 
been  found  in  the  Tornillo  Creek  bed  near  Hot  Springs. 

Nerisyrenia  camporum  (fig.  71). — A  low,  perennial  plant,  branching  from  the 
base  and  covered  with  star-shaped  hairs.  The  flowers  are  rather  large, 
white  or  purplish.  The  pods  are  linear,  elongated,  more  or  less  curved,  and 
tipped  by  a  persistent  style. 

Synthlipsis  greggii. — A  much-branched,  somewhat  white-hairy  herb  with 
coarsely  toothed  or  lobed  leaves,  rose-color,  or  white  flowers,  and  oval  pods 
which  are  about  half  an  inch  long  and  narrowly  winged. 
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CAPER  FAMILY  (CAPP ARID  ACE  AE) 

A  family  of  annual  plants  with  watery  juice  usually  having  an  unpleasant 
odor.  The  leaves  are  palmately  compound  with  three  leaflets,  and  the 
fairly  large  flowers  are  borne  in  terminal,  crowded  clusters.  The  flowers 
have  four  sepals,  four  petals,  and  six  or  more  stamens,  which  are  long  and 
project  from  the  flower  conspicuously.  The  fruit  is  a  one-celled  pod.  The 
following  members  of  the  family  are  found  in  the  park. 

Cleomella  longipes. — An  erect  annual  1  to  2  feet  high  with  oblong  or  ovate 
leaflets  and  yellow  flowers.  The  flowers  have  six  stamens.  Found  in  sandy 
ravines  along  the  Rio  Grande  near  Castolon  but  not  common.  A  very 
odorous  plant. 

Clammyweed  (Polanisia  uniglandulosa). — A  clammy,  hairy  herb  growing  1 
to  2  feet  or  more  high  with  whitish  or  sulphur-yellow  flowers  in  terminal 
crowded  clusters.  The  stamens  are  often  nearly  2  inches  long.  The  leaflets 
are  elliptic  or  ovate  and  the  pods  are  sometimes  as  much  as  4  inches  long 
and  contain  numerous  rather  large,  smooth  seeds. 

MIGNONETTE  FAMILY  (RESEDACEAE) 

The  only  member  of  this  family  in  our  flora  is  Dipetalia  subulata  (fig.  72) 
which  has  no  common  name  but  which  is  frequently  found  on  the  desert 
north  of  the  Chisos  Mountains  and  on  eroded  places  along  creeks  and  along 
the  Rio  Grande.  It  is  a  low,  branching  herb,  somewhat  fleshy,  with 
numerous  linear,  entire  leaves,  and  small,  inconspicuous  flowers  in  terminal 
spikes.  The  flowers  have  four  sepals,  two  petals,  three  to  eight  stamens,  and 
one  pistil,  which  develops  into  a  small,  four-beaked  pod. 

STONECROP  FAMILY  (CRASSULACEAE) 

Usually  smooth,  mostly  fleshy  herbs  with  entire  leaves  and  regular,  perfect 
flowers,  usually  with  a  4-  or  5-parted  calyx,  four  or  five  petals,  stamens  as 
many  or  twice  as  many  as  the  petals,  and  pistils  as  many  as  the  petals,  the 
pistils  distinct  or  united  at  the  base.  The  fruit  consists  of  four  or  five  pods, 
which  open  along  one  side  only. 

Echeveria  strictiflora. — An  herb  with  a  basal  cluster  of  fleshy,  lance-shaped 
leaves,  which  may  be  1  to  2  inches  long,  and  an  unbranched  stem,  6  to  12 
inches  tall,  bearing  two  or  three  small  leaves  and  a  spike  of  reddish  flowers, 
the  spike  being  3  or  4  inches  long.  The  petals  are  somewhat  united  at  the 
base  and  there  are  10  stamens. 

Stonecrop  (Sedum). — Small,  fleshy  or  somewhat  woody  herbs  with  the 
usually  oblong  or  ovate  leaves,  in  our  species,  all  less  than  an  inch  long,  and 
the  petals  distinct  nearly  to  the  base.  The  4  or  5  pistils  are  also  distinct  or 
nearly  so,  and  there  are  usually  10  stamens.  The  flowers  are  borne  in 
rather  flat,  terminal  clusters  and,  in  our  species,  are  usually  white  or  white 
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tinged  with  pink.  The  three  species  that  have  been  recognized  in  the  park 
are  S.  havardii,  S.  robertsianum,  and  S.  wrightii.  They  are  all  rather  similar 
and  not  readily  distinguished  without  considerable  study. 

Villadia  squamulosa. — A  small,  erect  herb,  partly  prostrate  at  the  base, 
with  many  linear  leaves  less  than  an  inch  long  and  spurred.  The  flowers 
are  in  a  spikelike  cluster.  They  are  minute  and  have  white  petals  tinged  with 
pink  and  prominent,  yellow  nectar  scales.  Found  in  rock  crevices  and  talus 
slopes  in  the  Chisos  Mountains.  This  is  a  little  known  species,  and  tnis  is 
its  northernmost  known  locality. 

SAXIFRAGE  FAMILY  (SAXIFRAGACEAE) 

This  is  a  rather  large  and  variable  family  but  is  represented  in  the  park 
only  by  the  Alumroot  (Heuchera  rubescens),  which  is  a  perennial  herb  with  a 
basal  cluster  of  round,  heart-shaped,  slightly  lobed  and  toothed  leaves  and 
a  naked  stalk,  6  to  10  inches  tall,  bearing  several  reddish-purple  or  greenish- 
purple  flowers  with  a  bell-shaped  calyx,  five  distinct  and  very  narrow  petals, 
five  stamens,  and  one  pistil,  which  develops  into  a  one-celled,  two-beaked 
capsule. 

HYDRANGEA  FAMILY  (HYDRANGEACEAE) 

Branching  shrubs  with  small,  opposite,  entire  leaves  and  showy  white 
flowers  with  a  4-cleft  calyx,  large  rounded  petals,  20  or  more  stamens,  and 
1  pistil,  which  develops  into  a  many-seeded  capsule.  The  only  representa- 
tive of  the  family  in  the  park  is  the  Mockorange  (Philadelphus  microphyllus), 
which  has  the  characters  of  the  family. 


ROSE  FAMILY  (ROSACEAE) 

This  is  a  large  and  important  family  containing  herbs,  shrubs,  and  trees, 
with  alternate  leaves  and  regular,  perfect  flowers.  Besides  the  innumerable 
kinds  of  roses  the  family  contains  many  other  ornamental  plants  and  many 
popular  fruits,  including  strawberries,  raspberries,  blackberries,  apples, 
pears,  peaches,  plums,  and  cherries.  The  members  of  the  family  found  in 
the  park  may  be  distinguished  in  the  following  manner: 

1.  Pistil  1 2 

Pistils  more  than  1       3 

2.  Fruit  fleshy,  a  drupe Plum,  cherry  (Prunus)  (p.  91) 

Fruit  dry,  an  akene  with  a  long  feathery  tail 

Mountain-mahogany  (Cercocarpus)  (p.  90) 

3.  Ovary  inferior;  fruits  fleshy Serviceberry  (Amelanchier)  (p.  90) 

Ovary  superior;  fruits  not  fleshy 4 
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Figure  73. — mountain-mahogany       (Cerco- 
carpus  eximius). 


Figure  74. — apacheplume     {Fallugia    para- 
dox a). 


Figure  75. — choke  cherry  (Prunus  virens). 


Figure  77. —  Vauquelinia  angustifolia. 


Figure  78. — Vauquelinia  angustifolia. 


4.  Leaves  pinnately  divided;  fruits  with  long  feathery  tails 

Apacheplume  (Fallugia  paradoxa)  (p.  91) 
Leaves  simple;  fruits  without  feathery  tails 5 

5.  Leaves  long,  narrow,  evergreen Vauquelinia  angustifolia  (p.  91) 

Leaves  short,  ovate,  not  evergreen Holodiscus  dumosus  (p.  91) 

Serviceberry  (Amelanchier  denticulata) . — A  large  shrub  or  small  tree  with 
rounded  or  oval  leaves  usually  less  than  a  half  inch  long.  The  flowers  are 
white;  the  fruits  are  purple  or  purplish  black,  berrylike,  and  edible.  A 
Mexican  species  not  known  to  occur  in  the  United  States  outside  of 
Brewster  County,  Tex. 

Mountain-mahogany  (Cercocarpus) . — Shrubs  3  to  12  feet  high  with  simple 
leaves  and  inconspicuous  flowers  which  lack  petals  but  have  numerous 
stamens.  The  fruit  consists  of  a  hairy  akene  with  a  long,  hairy  tail  often  2 
inches  or  more  in  length.  Much  relished  by  deer  as  a  browse  plant.  Two 
species  occur  in  the  park.  C.  breviflorus  has  entire  leaves  which  are  only 
about  one-half  inch  long.  C.  eximius  (fig.  73)  has  leaves  1  to  1%  inches  long 
and  toothed  from  the  middle  to  the  tip. 
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Apacheplume  {Fallugia  paradoxa)  (fig.  74). — A  very  ornamental  shrub 
growing  3  to  6  or  more  feet  tall  with  small  leaves  pinnately  divided  into 
narrow  lobes.  The  flowers  are  white  and  almost  as  large  as  apple  blossoms 
and  the  numerous,  long-tailed  fruits,  which  may  become  reddish  tinged  and 
remain  on  the  plant  for  some  time,  are  as  attractive  as  the  flowers. 

Bush  rockspiraea  (Holodiscus  dumosus). — This  is  another  very  ornamental 
shrub  growing  3  to  8  or  9  feet  high,  usually  with  few  main  stems  and  numer- 
ous spreading  branches,  bearing  simple,  toothed  leaves,  and  terminated  by 
large,  compound  clusters  of  small,  white  or  pinkish  flowers.  The  leaves  are 
oval  with  a  wedge-shaped  base  and  are  about  half  an  inch  long. 

Plum,  cherry  (Prunus). — Shrubs  or  small  trees  with  alternate,  simple 
leaves,  perfect,  regular,  white  flowers,  and  sweet  or  bitter  fruit.  Two 
species  occur  in  the  park.  P.  havardii  has  wedge-shaped  oblanceolate  leaves 
that  are  usually  less  than  one-half  inch  long  and  toothed  at  the  rounded  tip. 
P.  virens  (southwestern  choke  cherry)  (figs.  75,  76)  has  oval  leaves  that  are 
1  to  2  inches  long  and  have  very  small  teeth  along  the  entire  margins.  The 
small  flowers  are  borne  in  racemes.  The  fruits  are  conspicuous  and  colorful, 
red  or  reddish  black. 

Vauquelinia  angustijolia  (figs.  77,  78). — A  rather  uncommon  shrub  or  small 
tree  with  narrow,  toothed  evergreen  leaves  4  to  6  inches  long.  The  fruit  a 
woody  capsule  with  five  cells  and  two  seeds  in  each  cell. 

PEA  FAMILY  (LEGUMINOSAE) 

The  pea  family  is  a  large  and  important  group.  It  contains  not  only  all 
the  different  kinds  of  beans,  peas,  clovers,  and  peanuts,  but  many  other 
herbaceous  flowering  plants  and  many  trees  and  shrubs,  some  of  which  are 
very  ornamental.  The  flowers  are  perfect,  regular  or  irregular,  usually 
with  five  petals,  few  or  many  stamens,  and  one  pistil  with  the  ovary  superior. 
Leaves  mostly  compound.  The  Leguminosae  found  in  the  park  are  keyed 
as  follows: 

1 .  Flowers  regular,  the  petals  not  overlapping  in  the  bud 2 

Flowers  usually  more  or  less  irregular,  the  petals  overlapping  in 

the  bud 8 

2.  Stamens  numerous,  more  than  10 3 

Stamens  10  or  5,  distinct 4 

3.  Stamens  distinct Acacia  (p.  93) 

Stamens  united Calliandra  eriophylla  (p.  94) 

4.  Each  anther  bearing  a  gland 5 

Anthers  not  gland  bearing 6 

5.  Pods  straight  or  merely  curved Mesquite  (Prosopis)  (p.  98) 

Pods  spirally  twisted Screwbean  (Strombocarpa)  (p.  98) 

6.  Plants  prickly  from  stipular  spines Mimosa  (p.  97) 

Plants  not  prickly 7 
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7.  Leaflets  very  small,  linear,  veinless Desmanthus  (p.  96) 

Leaflets  broadly  oblong  and  veiny    ....  Leadtree  (Leucaena)  (p.  97) 

8.  Uppermost  petal  enclosed  in  the  bud  by  the  other  4 9 

Uppermost  petal  enclosing  the  other  4  in  the  bud 12 

9.  Flowers  pink  or  purple;  leaves  simple,  entire 10 

Flowers  yellow;  leaves  compound 11 

10.  Low  shrubs;  leaves  small,  narrow Krameria  (p.  97) 

Large  shrub  or  small  tree;  leaves  large,  heart-shaped 

Redbud  (Cercis)  (p.  95) 

11.  Leaves  once-pinnate Senna  (Cassia)  (p.  94) 

Leaves  twice-pinnate Rush-pea  (Hqff manse ggia)  (p.  97) 

12.  Stamens  10,  all  distinct Mescal  bean  (Sophora)  (p.  98) 

Stamens  10,  9  united  and  1  separate 13 

13.  Stems  climbing  by  leaf  tendrils Vetch  (Vicia)  (p.  98) 

Stems  twining  or  trailing  but  without  tendrils;  leaflets  3    .    .    .    .      14 
Stems  erect,  not  climbing  or  trailing 16 

14.  Flowers  yellow Rhynchosia  texana  (p.  98) 

Flowers  not  yellow 15 

15.  Calyx  4- toothed;  style  not  bearded Cologania  (p.  95) 

Calyx  5-toothed  or  cleft;  style  bearded   .    .    .   Bean  (Phaseolus)  (p.  97) 

16.  Leaves  palmately  compound Lupine  (Lupinus)  (p.  97) 

Leaves  pinnately  compound 17 


Figure  79. — catclaw  (Acacia  greggii). 


Figure  80. — Acacia  constricta. 


Figure  87. — Brongniartia  miunutifolia. 


17.  Pods  spirally  twisted Alfalfa  {Medicago  sativa)  (p.  97) 

Pods  not  spirally  twisted 18 

18.  Flowers  1  or  a  few  in  the  leaf  axils 19 

Flowers  in  spikes,  racemes,  or  heads 20 

19.  Herbs  with  somewhat  woody  base     ....    Deervetch  {Lotus)  (p.  97) 
Shrubs Brongniartia  minutifolia  (p.  94) 

20.  Leaves  dotted  with  glands 21 

Leaves  not  dotted  with  glands 22 

21.  Corolla  nearly  regular,  with  5  distinct  and  nearly  equal  petals 

Eysenhardtia  angustifolia  (p.  97) 
One  petal  distinct  and  the  other  4  borne  on  the  middle  of  the  cleft 
stamen-tube Dalea    (p. 95) 

22.  Pods  transversely  several-jointed  with  1  seed  in  each  joint 

Tickclover  (Desmodium)  (p.  96) 
Pods  not  transversely  jointed Milkvetch  {Astragalus)  (p.  94) 

Acacia. — Spiny  or  prickly  shrubs  with  twice-pinnate  leaves  with  small 
leaflets,  and  flowers  with  numerous,  rather  long  stamens,  borne  in  heads 
or  cylindrical  spikes  in  the  axils  of  leaves.  The  nine  species  in  the  park 
may  be  distinguished  as  follows: 
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1.  Flowers  in  cylinderical  spikes 2 

Flowers  in  heads 3 

2.  Leaflets  2  to  4  pairs,  %  to  }i  inch  long A.  amentacea 

Leaflets  4  to  6  pairs,  much  smaller A.  greggii  (fig.  79) 

3.  Leaflets  20  to  40  pairs 4 

Leaflets  6  to  10  pairs 5 

Leaflets  2  to  6  pairs 6 

4.  Pods  8-  to  10-seeded A.  berlandieri 

Pods  3-  to  7-seeded A.  cuspidata 

5.  Pods  constricted  between  the  seeds A.  constricta  (fig.  80) 

Pods  not  constricted  between  the  seeds A.  texensis 

6.  Spines  ){  to  }{  inch  long A.  vernicosa 

Spikes  much  shorter 7 

7.  Pods  straight  and  large,  4  inches  long  and  %  inch  wide;  leaflets 

broad A.  roemeriana 

Pods  smaller  and  curved  into  a  semicircle  or  nearly  a  complete 
circle;  leaflets  narrow,  subcylindric A.  schottii 

Milkvetcb,  loco  (Astragalus). — Herbs  with  odd-pinnate  leaves  and  usually 
purple  flowers  in  racemes  or  spikes.  Some  species  are  poisonous  to  stock 
and  produce  the  disease  known  as  loco.  Three  species  are  found  in  the  park. 
A.  davisianus  grows  only  a  few  inches  high  and  has  very  small  leaflets, 
usually  less  than  one-fourth  inch  long.  A.  leptocarpoides  has  stems  a  foot 
or  more  long  and  leaflets  about  three-eighths  nf  an  inch  long.  A.  mollissimus 
is  a  larger  and  stouter  plant  with  leaflets  about  three-fourths  of  an  inch 
long  and  one-fourth  of  an  inch  wide. 

Brongniartia  minutifolia  (fig.  81). — This  is  a  low  shrub,  1  to  3  or  4  feet  high, 
with  slender,  smooth,  green  branches,  feathery  leaves  1  to  2  inches  long  with 
very  small  and  very  narrow  leaflets,  and  solitary  flesh-colored  or  yellowish 
flowers  in  the  axils. 

Calliandra  eriophylla. — A  low,  much-branched  shrub  3  inches  to  a  foot  or 
more  high  with  somewhat  hairy  branches  and  petioles.  The  leaves  are 
twice-pinnate  with  8  to  12  pairs  of  leaflets  on  each  leaf  branch,  the  leaflets 
only  about  one-sixth  of  an  inch  long.  The  flowers  are  in  heads  and  the 
stamens  extend  far  beyond  the  corolla.  The  pods  are  \%  inches  long  and 
one-fourth  of  an  inch  broad.  They  are  hairy  with  whitish,  silky  hairs 
except  on  the  thickened  margins,  which  are  nearly  smooth. 

Senna  (Cassia). — Herbs  or  shrubs  with  simply  pinnate  leaves,  mostly 
yellow  flowers  with  a  5-parted  calyx  and  5  to  10  stamens.  Three  species 
occur  in  the  park.  C.  bauhinioides  and  C.  durangensis  are  very  much  alike 
and  difficult  to  distinguish  in  the  field.  Their  leaves  have  only  one  pair  of 
oblong  leaflets  with  somewhat  one-sided  bases  and  rather  small  flowers 
with  yellow  petals  with  brown  veins.  C.  lindheimeriana  (fig.  82)  has  leaves  with 
six  to  eight  pairs  of  leaflets  and  larger  and  more  conspicuous,  golden 
flowers. 
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Texas  redbud  (Cercis  reniformis). — -A  small  tree  with  simple,  heart-shaped 
or  kidney-shaped  leaves  and  clusters  of  pink  flowers  appearing  before  the 
leaves. 

Cologania. — Twining  herbs  with  pinnate  leaves  with  usually  three  narrowly 
linear  leaflets  1  to  2  or  more  inches  long  and  violet  or  red  flowers,  one  or 
more  in  the  axils  of  the  leaves.  The  two  species  found  in  the  park  are  very 
similar,  but  C.  angustijolia  produces  curved  pods  that  are  1  to  \}{  inches 
long,  while  C.  longifolia  produces  pods  that  are  straight  and  \}{  to  4 
inches  long. 

Dalea. — Herbs  or  shrubs  with  odd-pinnate  leaves  with  small,  entire  leaflets 
dotted  with  glands  and  yellow  or  purple  flowers  in  terminal  spikes.  The 
pods  are  small,  flat,  1-  or  2-seeded,  and  enclosed  within  the  persistent  calyx. 
The  seven  species  found  in  the  park  may  be  distinguished  as  follows: 

1.  Calyx  not  hairy,  the  teeth  short;  shrub D.jrutescens 

Calyx  hairy,  the  teeth  longer 2 

2.  Stems  and  leaves  not  hairy 3 

Stems  and  leaves  hairy 4 

3.  Leaflets  about  11  to  13 D.  pogonanther a 

Leaflets  21  to  41 D.  alopecuroides 


Figure  82. — senna  (Cassia  lindheimeriana). 


Figure  83. — tickclover     (Desmodium 
wrightii). 


<**» 


'igure 


-Eysenhardtia  angustifolia. 


Figure  85. — lupine  or  bluebonnet   (Lu- 
pinus  havardii). 


4.  Both  stems  and  leaves  beset  with  conspicuous,  black  glands 

D.  lachnostachya 
Glands  much  less  conspicuous 5 

5.  Plant  spreading,  densely  white-hairy:  leaflets  about  11  to  15 

D.  neomexicana 
Plant  erect,  less  densely  hairy;  leaflets  3  to  9,  mostly  5 6 

6.  Plants  shrubby;  flowers  purple D.formosa 

Plants  herbaceous;  flowers  yellow 7 

7.  Plant  a  foot  or  more  high;  spike  about  an  inch  long    .    .    .    .    D.  aurea 
Plant  2  to  6  inches  high;  spike  often  2   inches  long    .    .    .    D.  wrightii 

Bundle/lower  (Desmanthus  velutinus). — An  herbaceous  or  somewhat 
shrubby  plant  with  twice-pinnate  leaves  and  small  heads  of  greenish-white 
flowers  on  axillary  peduncles.  The  flowers  have  10  stamens,  which  are  not 
gland-bearing  .    The  pods  are  slender  and  1  to  3  inches  long. 

Tickclover  {Desmodium) . — Perennial  herbs  with  simple  or  pinnate  leaves 
with  three  leaflets,  and  white  or  purplish  flowers  in  terminal  racemes. 
The  pods  at  maturity  break  up  into  flat,  1 -seeded  joints,  which  are  scat- 
tered by  clinging  to  clothes  or  the  fur  of  animals.  Two  species  occur  in  the 
park.  D.  wrightii  (fig.  83)  has  simple  sleaves  and  stalked  pods,  while  D. 
grahami  has  compound  leaves  with  three  leaflets  and  pods  nearly  if  not  quite 
sessile. 
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Eysenhardtia  angustifolia  (fig.  84). — A  shrub  with  pinnate  leaves,  with  about 
25  to  33  leaflets,  and  small,  white,  nearly  regular  flowers  in  terminal  spikes. 

Rushpea  (Hqffmanseggia) . — Low  herbs  with  twice-compound  leaves, 
clusters  of  yellow  flowers  opposite  the  leaves  or  terminal,  a  5-parted  calyx, 
nearly  equal  petals,  10  distinct  stamens,  and  a  flat,  oblong  pod.  H.  jamesii 
has  the  leaves  dotted  with  back  glands,  while  H.  densiflora  is  without  such 
glands. 

Krameria. — Shrubs  with  small,  alternate,  simple  leaves  and  red-purple, 
showy,  perfect  flowers  solitary  in  the  axils  of  the  leaves.  The  five  sepals 
are  petallike,  and  the  lower  one  is  broader  than  the  other  four.  The  five 
petals  are  smaller  than  the  sepals,  the  two  lower  ones  being  reduced  to 
short,  fleshy  scales.  There  are  four  stamens,  and  the  fruit  is  a  spherical, 
spiny  pod.  The  two  species  found  in  the  park  are  very  similar  in  general 
appearance,  but  in  K.  glandulosa  there  are  weak  barbs  scattered  along  the 
upper  half  or  third  of  each  spine  on  the  fruits,  while  in  K.  grayi  the  barbs 
are  clustered  in  an  umbrellalike  bunch  at  the  tips  of  the  spines  on  the  fruits. 

Leadtree  (Leucaena  retusa). — A  smooth  shrub  with  twice-pinnate  leaves 
and  white  flowers  in  spherical  heads.  The  pods  are  large  and  flat,  6  to  10 
inches  long  and  about  half  an  inch  wide. 

Deervetch  (Lotus  oroboides). — An  herbaceous  plant,  somewhat  woody  at 
the  base,  with  compound  leaves  with  about  five  oblong  or  linear  leaflets 
and  yellow  flowers  with  corolla  about  an  inch  long  on  rather  long  stalks. 
The  pods  are  1  inch  or  more  in  length. 

Lupine,  bluebonnet  (Lupinus  havardii)  (fig.  85). — The  only  common  mem- 
ber of  the  pea  family  in  the  park  with  palmately  compound  leaves,  usually 
with  seven  leaflets.  The  flowers  are  purple  with  a  light  spot  on  the  upper- 
most petal  and  are  borne  in  rather  long  racemes. 

Alfalfa  (Medicago  sativa). — This  is  the  common  alfalfa  escaped  from 
cultivation  and  is  not  native  to  the  region. 

Mimosa. — Shrubs  with  twice-pinnate  leaves,  which  are  often  sensitive 
to  the  touch,  stems  armed  with  prickles,  and  yellowish  or  purple  flowers 
in  heads.  Four  species  occur  in  the  park.  M.  biuncifera  has  yellowish 
flowers  and  about  10  to  15  pairs  of  leaflets  on  each  leaf  segment.  The 
young  branches  are  somewhat  hairy.  M.  borealis  has  purple  flowers  and 
pods  that  are  much  constricted  and  not  spiny.  M.  emoryana  has  purple 
flowers  and  spiny  pods  that  are  not  constricted.  M.  lindheimeri  has  pods 
that  are  linear-oblong  or  scythe-shaped  and  not  hairy,  but  the  margins 
are  sparsely  armed  with  somewhat  hooked  spines. 

Bean  (Phaseolus). — Twining  or  prostrate  herbs  with  pinnate  leaves  with 
three  leaflets,  and  flowers  clustered  on  rather  long  stalks.  The  purplish 
flowers  are  about  one-quarter  inch  long  with  strongly  incurved  keel  (made 
up  of  the  two  lowest  petals  which  are  partly  united)  and  bearded  style. 
The  pods  are  somewhat  curved  and  several-seeded.  Two  species  occur  in 
the  park.    P.  angustissimus  has  narrowly  lanceolate  or  linear  leaflets,  while 
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P.  wrightii  has  broadly  lanceolate  or  triangular  and  often  3-angled  or 
lobed  leaflets. 

Mesquite  (Prosopis  glandulosa) . — A  shrub  or  tree  with  compound  leaves 
consisting  of  2  divisions  with  8  to  16  pairs  of  leaflets  each,  white  or  yellowish 
flowers  in  spikes,  and  pods  4  to  6  or  more  inches  long  containing  oblong 
seeds.  The  stems  are  armed  with  sharp  thorns.  This  is  one  of  the  most 
characteristic  trees  of  Texas.  The  wood  is  valuable  for  cabinetwork  as 
well  as  for  fuel  and  the  beans  are  nutritious  and  are  eaten  by  many  animals, 
including  man.    The  mesquite  is  also  a  valuable  honey  plant. 

Rhynchosia  texana. — A  trailing  but  scarcely  twining  herb  with  pinnate 
leaves  with  three  oval  or  ovate  leaflets  and  yellow  flowers,  one  to  several 
on  short  stalks.     The  pods  are  oblong  and  hairy. 

Mescalbean,  Frijolito  (Sophora  secundiflora) . — A  stout  shrub  with  dark 
green  leaves  with  nine  oblong  leaflets,  and  terminal  racemes  of  showy, 
violet,  fragrant  flowers.  The  pods  are  woody,  angular,  2  to  4  inches  long, 
and  contain  three  or  four  red  beans  as  large  as  small  marbles  and  very 
poisonous. 

Screwbean,  Tornilla  {Strombocarpa  odor  aid)  (fig.  86). — A  shrub  or  small 
tree  with  compound  leaves  with  five  to  eight  pairs  of  leaflets  on  each 
division,  yellow  flowers  in  crowded  spikes,  and  pods  that  are  tightly  coiled 
into  a  narrow  cylinder  1  to  2  inches  long. 

Vetch  [Vicia  exigua). — An  annual  herb  that  climbs  by  means  of  tendrils 
at  the  ends  of  pinnate  leaves.    The  leaves  have  three  or  four  pairs  of  linear 


Figure  86. — t ornillo  or  screwbean 
{Strombocarpa  odorata). 


Figure  87. — Oxalis  amplifolia. 


leaflets,  and  the  flowers  are  usually  solitary  in  the  axils  of  leaves  on  slender 
stalks  that  are  shorter  than  the  leaves.  The  style  is  bearded  with  a  tuft 
or  ring  of  hairs  at  the  tip;  the  pod  is  flat  and  4-  to  6-seeded. 

GERANIUM  FAMILY  (GERANIACEAE) 

Although  a  small  group,  the  geranium  family  contains  some  very  beautiful 
flowers  including  both  the  wild  and  cultivated  geraniums  and  the  heronbill. 

Heronbill  (Erodium  texanum). — This  plant  gets  its  common  name  from  the 
fruits,  which  are  1  to  2  inches  long  and,  in  shape,  resemble  the  bill  of  a 
heron.  The  plant  grows  6  to  18  inches  high  and  has  long-stalked  leaves, 
which  have  their  blades  cut  into  3-  to  5-toothed  lobes.  The  purple  or  wine- 
colored  flowers  are  about  an  inch  across.  They  are  beautiful  if  left  alone, 
but  the  petals  usually  fall  off  if  the  flowers  are  picked.  The  fruits  are  inter- 
esting because  of  the  method  by  which  they  plant  themselves.  The  fruit  is 
covered  with  stiff  hairs  that  point  upward,  the  lower  end  sharp-pointed. 
The  tail,  which  is  the  developed  style  of  the  pistil,  becomes  spirally  twisted. 
Whenever  it  becomes  moist  it  untwists,  and  then  when  it  dries  it  twists  again. 
The  twisting  and  untwisting  gradually  push  the  pointed  fruit  into  the 
ground. 

Geranium  (Geranium  caespitosum). — This  geranium  grows  8  to  20  inches 
high  and  has  numerous  basal  leaves  with  long  stalks  and  blades  that  are 
cleft  into  three  to  five  lobes.  The  lobes,  especially  the  lateral  ones,  are 
toothed  and  often  again  cleft.  The  stem  leaves  are  similar  but  are  reduced 
in  size  and  have  short  stalks.  The  flowers  are  white  or  sometimes  with  pink 
or  purple  veins.  The  pistil  of  the  flower  consists  of  five  united  parts,  each 
part  of  the  ovary  containing  one  seed.  At  maturity  the  parts  of  the  pistil 
separate  at  the  base  and  curl  upward  so  quickly  that  the  seeds  are  thrown 
some  distince. 

SORREL  FAMILY  (OXALIDACEAE) 

Woodsorrel  (Oxalis). — Low  perennial  plants  with  compound  leaves  with 
usually  three  inverted  heart-shaped  leaflets.  The  flowers  are  rose-color  or 
yellow  and  have  5  sepals,  5  petals,  10  stamens,  and  1  pistil  with  5  cells  in  the 
ovary.  The  fruit  is  a  capsule.  The  four  species  found  in  the  park  may  be 
distinguished  as  follows: 

1.  Plants  with  leafy  stems;  flowers  yellow 2 

Leaves  all  basal;  flowers  rose  or  violet 3 

2.  Leaves  smooth  or  nearly  so 0.  stricta 

Leaves  hairy  on  both  sides 0.  albicans 

3.  Filaments  of  the  stamens  with  appendages  on  the  back 

0.  amplifolia  (fig.  87) 
Filaments  without  appendages  on  the  back 0.  violacea 
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Figure  88. — flax  {Linum  berlandieri) . 


FLAX  FAMILY  (LIN ACE AE) 

A  small  but  very  important  family.  It  furnishes  the  fibers  from  which 
linen  thread  is  made  and  also  the  seeds  from  which  linseed  oil  is  obtained. 
The  family  is  represented  in  our  flora  by  only  one  genus,  Linum  (Flax), 
comprised  of  slender,  annual  herbs  with  rather  small  leaves  and  regular, 
perfect  flowers.  The  sepals  are  persistent,  but  the  blue  or  yellow  petals 
soon  fall  off.  There  are  five  perfect  stamens,  which  are  united  at  the  base 
and  sometimes  bear  five  alternating  rudimentary  stamens.  There  is  1 
pistil,  but  usually  5  styles;  the  fruit  is  a  capsule  completely  or  incompletely 
10-celled.  The  nine  species  of  flax  that  have  been  found  in  the  park  may 
be  distinguished  by  means  of  the  following  key: 

1.  Flowers  blue L.  lewisii 

Flowers  yellow  or  whitish 2 

2.  Leaves  very  narrow,  linear 3 

Leaves  broader,  oval  or  lance-shaped 8 

3.  Leaves  numerous,  overlapping  on  the  stem 4 

Leaves  scattered,  not  overlapping  on  the  stem 5 

4.  Leaves  very  small,  ){  inch  or  less  long L.  multicaule 

Leaves  larger,  often  more  than  an  inch  long L.  vernale 
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5.  Petals  less  than   l/2  inch  long L.  australe 

Petals  }{  inch  or  more  long 6 

6.  Plants  annual L.  sulcatum 

Plants  perennial 7 

7.  Leaves  linear  to  lance-shaped,  less  than  one-half  inch  long 

L.  aristatum 
Leaves  linear  and  sharp  pointed,  about  one-half  inch  long  .  L.  rupestre 
Leaves  lance-shaped,  usually  more  than  an  inch  long 

L.  berlandieri  (fig.  88) 

8.  Leaves  opposite  below,  alternate  above L.  greggii 

Leaves  all  opposite .    L.  schiedianum 

CALTROP  FAMILY  (ZYGOPHYLLACEAE) 

Trees,  shrubs,  or  perennial  herbs  with  pinnately  compound  leaves  and 
perfect  flowers,  which  are  regular  or  nearly  so.  There  are  usually  five, 
but  occasionally  four  or  six,  sepals,  with  the  same  number  of  petals  and 
twice  as  many  stamens.  There  is  usually  one  pistil  made  up  of  two  to  five 
parts  united  into  one.  Some  members  of  the  family  have  extremely  hard 
and  heavy  wood;  others  are  strong-scented  and  yield  a  bitter  and  acid  gum- 
resin.  The  family  is  largely  tropical  and  subtropical.  Four  genera  and  five 
species  are  found  in  our  flora: 


Figure  89. — hairy    caltrop    {Kallstroemia 
hirsutissima) . 


Figure  90. — caltrop    (Kallstroemia  grandi 
flora). 


1 .  Shrubs  or  trees 2 

Herbs 3 

2.  Leaves  with  2  leaflets,  shrubs    .     Creosotebush  (Larrea  divaricata)  (p.  103) 
Leaves  with  8  to  12  leaflets,  shrubs  or  small  trees 

Porlieria  angustifolia  (p.  103) 

3.  Ovary  5-celled;  fruit  spiny    .    .     Puncturevine  (Tribulus  terrestris)  (p.  103) 
Ovary  10- or  12-celled;  fruit  not  spiny   .    .   Caltrop  (Kail sir oemid)  (p.  102) 


Figure  91. — creosotebush  {Larrea  divaricata). 


Caltrop  (Kallstroemia) . — Perennial  herbs  with  opposite  or  alternate, 
pinnately  compound  leaves.  The  flowers  have  5  or  6  sepals,  5  or  6  petals, 
and  10  or  12  stamens.  The  stamens  are  in  two  series.  Those  in  the  outer 
series  are  attached  to  the  bases  of  the  petals,  while  each  of  those  of  the 
inner  series  has  a  small  gland  at  the  base.  The  fruit  is  a  10-  or  12-angled 
capsule,  which  separates  at  maturity  into  10  or  12  cells  with  1  seed  in 
each  cell.  Two  species  are  found  in  the  park.  K.  hirsutissima  (fig.  89)  has 
small  flowers  with  petals  only  about  one -fourth  inch  long,  while  K.  grandi- 
flora  (fig.  90)  has  larger  flowers  with  petals  about  1  inch  long.  The  flowers 
of  both  species  are  yellow  to  deep  orange. 
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Creosotebush  (Larrea  divaricata)  (fig  91  ). — A  strong-scented,  sticky-leaved, 
evergreen  shrub  with  bright  yellow,  5-petaled  flowers  and  small,  rounded 
capsules  that  are  densely  hairy.  The  stems  are  very  leafy,  but  the  leaves, 
which  often  have  a  yellowish-green  hue,  are  small  with  only  two  leaflets. 
The  plant  is  considered  something  of  a  weed  on  the  desert  range  because 
animals  do  not  eat  it  and  it  increases  with  overgrazing.  Formerly  the 
plant  was  much  used  for  making  an  antiseptic  lotion  by  steeping  the  twigs 
and  leaves  in  hot  water.  This  lotion  was  used  for  treating  cuts  and  bruises 
on  both  man  and  beast.  It  was  considered  especially  good  for  the  treatment 
of  saddle  sores  on  horses. 

Guayacan  (Porlieria  angustijolio)  (fig.  92). — Sometimes  a  small  tree  but 
more  often  a  compact,  scrubby,  evergreen  shrub,  which  is  very  leafy  and 
produces  beautiful  purple  or  violet  flowers  followed  by  small,  heart-shaped 
pods  that  at  maturity  burst  open  and  expose  two  orange  or  red,  shiny  seeds. 
The  dark  green,  opposite  leaves  are  pinnately  compound  with  four  to  eight 
pairs  of  small,  entire,  leathery  leaflets. 

Puncturevine  {Tribulus  terrestris). — This  is  a  perennial  herb  resembling  a 
caltrop,  but  the  fruits  are  armed  with  stiff  spines,  whence  the  common 
name,  puncturevine.  Since  this  plant  often  grows  in  alleys  and  backyards, 
the  burs  are  a  source  of  annoyance  to  bare  feet.  In  some  places  also  they 
are  a  menace  to  bicycle  and  automobile  tires.  The  plant  is  a  native  of 
southern  Europe  and  was  probably  introduced  into  this  country  years  ago 
by  burs  imbedded  in  the  wool  of  imported  sheep.  The  leaves  have  10  to 
14  entire  leaflets,  and  the  orange-yellow  flowers  are  one-half  inch  or  less 
across. 

RUE  FAMILY  (RUT ACE AE) 

A  family  of  trees  or  shrubs,  or  sometimes  partly  herbaceous  shrubs, 
usually  aromatic  from  an  abundance  of  a  pungent,  volatile  oil.  The  leaves, 
in  our  representatives  of  the  family,  are  alternate  and  the  flowers  are 
regular  but  not  always  perfect.  This  is  a  large  family  in  the  Old  World 
and  in  the  Southern  Hemisphere,  but  it  is  represented  in  our  flora  by  only 
two  species. 

Hoptree  (Ptelea  trifoliata). — A  large  shrub  or  small  tree  with  aromatic 
bark  and  foliage,  alternate,  compound  leaves  with  three  leaflets,  and  small, 
greenish  flowers,  which  are  partly  perfect  and  partly  imperfect.  Perfect, 
staminate,  and  pistillate  flowers  often  occur  together  in  the  same  cluster. 
The  fruit  is  a  samara,  a  dry,  2-  or  3-seeded  fruit  with  a  broad  wing  all 
around.  Quite  readily  recognized  by  its  trifoliate  leaves  and  its  winged 
fruits. 

Desert-rue  (Thamnosma  texanum)  (fig.  93). — A  low,  partly  herbaceous 
shrub  growing  4  to  20  inches  high.  The  leaves  are  alternate,  very  small, 
narrow,  and  entire.  Small,  yellow,  partly  closed  flowers  are  scattered  over 
the  plant  and  are  followed  by  little  2-lobed  pods  with  two  or  three  seeds 
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Figure    92. — guayacan     {Porlieria    ongusti-  Figure  94. — Croton  corymbulosus. 

folia). 


Figure  93. — desert-rue   (Thamnosma  lexanum). 


in  each  lobe.    Found   in  several  places  in  the  desert  scrub,  not  in  the 
mountains. 

MALPIGHIA  FAMILY  (MALPIGHIACEAE) 

A  family  of  trees  or  shrubs,  some  with  climbing  stems.  The  leaves  are 
opposite  and  usually  entire  and  the  flowers  are  perfect.  There  are  5  sepals, 
5  petals,  and  5,  6,  or  10  stamens,  some  of  which  may  be  without  anthers. 
The  only  representative  of  the  family  in  our  flora  is  Janusia  gracilis,  which 
is  a  twining  or  trailing  shrub  with  very  slender  stems  and  lance-shaped  or 
linear  leaves  about  an  inch  long.  The  leaves  as  well  as  the  stems  are  some- 
what silky,  and  the  leaves  usually  have  two  or  three  toothlike  glands  on 
the  margin  near  the  base.  The  flowers  are  yellow  and  of  two  sorts — normal 
flowers  with  a  gland-bearing  calyx,  conspicuously  clawed  petals,  six  stamens, 
a  3-angled  style,  and  three  ovaries;  and  abnormal  flowers  with  a  calyx 
without  glands,  small  or  rudimentary  petals,  six  stamens,  some  of  which 
may  be  without  anthers,  no  style,  and  two  ovaries.  In  both  sorts  of  flowers 
the  ovaries  develop  into  winged  fruits,  or  samaras. 

MILKWORT  FAMILY  (POLYGALACEAE) 

Herbaceous  or  somewhat  shrubby  plants  with  entire,  alternate,  opposite, 
or  whorled  leaves.  The  flowers  are  very  irregular  and  remind  one  somewhat 
of  the  butterfly-shaped  flowers  of  the  pea  family.  The  family  is  represented 
in  the  park  by  six  species  of  the  genus  Poly  gala. 

Milkwort  (Polygala). — The  flowers  are  very  irregular.  There  are  five 
sepals,  two  of  them,  called  the  wings,  much  larger  than  the  other  three  and 
colored  like  petals,  and  usually  three  petals,  which  are  somewhat  united  to 
each  other  and  to  the  stamen  tube,  the  middle  petal  different  from  the  other 
two.  The  six  to  eight  stamens  have  their  filaments  united  below  into  a 
split  tube.  There  is  one  pistil  which  develops  into  a  flat,  2-celled  pod,  each 
cell  with  a  single  seed.  The  six  species  found  in  the  park  may  be  distin- 
guished in  the  following  manner: 

1 .  Flowers  white 2 

Flowers  purple 3 

2.  Flowers  in  spikelike  racemes  which  are  1  to  4  inches  long  and  many- 
flowered    P.  scoparioides 

Flowers  in  very  short  racemes  with  only  3  or  4  flowers    ...   P.  tweedyi 

3.  Plants  very  low  and  shrubby,  2  to  4  inches  high,  very  compact  and 
very  leafy;  the  leaves  oblong,  but  only  about  }{  inch  long  or  less, 

P.  macradenia 
Plants  4  to  20  inches  tall  and  shrubby  only  at  the  base,  less  compact 
and  not  densely  leafy      4 
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4.  Flowers  in  short,  few-flowered  racemes;  leaves  mostly  oblong  or 
elliptic  and  about  ){  inch  long;  plant  hairy  with  short  spreading 

hairs P.  lindheimeri 

Flowers  in  spike-like  racemes  which  are  1  to  4  inches  long  and 
many-flowered;  leaves  mostly  oblong  or  linear  and  about  1  inch 
long;  plant  with  fine,  mostly  appressed  hairs      5 

5.  Appendages  at  base  of  seed  veillike,  covering  a  third  to  more  than 

half  of  the  seed P.  obscura 

Appendages  of  seed  hatlike,  with  hairy,  rounded  crown  and  narrow, 
papery  margin P.  longa 

SPURGE  FAMILY  (EUPHORBIACEAE) 

Herbs  or  shrubs  with  acrid  or  often  milky  juice.  The  leaves  are  simple 
and  the  flowers  are  imperfect  and  in  most  cases  inconspicuous,  but  in  some 
cases  very  beautiful.  In  the  African  desert,  many  members  of  this  family 
resemble  American  cacti  in  their  habits  of  growth.  The  ovary  of  the 
flower  is  usually  3-celled,  but  sometimes  only  2  or  more  than  3;  and  the 
fruit  is  a  3-lobed  and  3-celled  capsule  with  one  or  two  seeds  in  each  cell. 
The  members  of  the  family  found  in  the  park  may  be  distinguished  in  the 
following  manner: 

1 .  Plants  woody,  branched  from  the  base;  usually  with  spatula-shaped, 
alternate    leaves  which    appear    after   spring    and    summer  rains, 

Leatherplant  (Jatropha  spathulata)  (p.  Ill) 
Plants  herbaceous  or  shrubby  only  at  the  base 2 

2.  Plants  clothed  with  starlike  or  sometimes  scalelike  hairs;  leaves 

entire  or  nearly  so Crolon  (p.  107) 

Plants  smooth  or  with  simple  hairs  that  may  be  attached  at  one  end 

or  in  the  middle 3 

3.  Flowers  appearing  to  be  perfect,  the  cluster  of  1  pistillate  and  many 
to  few  staminate  flowers  surrounded  by  a  persistent,  somewhat 
united  involucre,  often  bearing  on  the  rim  1  to  5  glands  with  or 

without  petallike  appendages Spurge  (Euphorbia)  (p.  107) 

Flowers  plainly  imperfect,  not  in  an  involucre 4 

4.  Petals  present;  filaments  united  into  a  column  ....   Ditaxis  (p.  107) 
Petals  none;  filaments  not  united  or  united  only  at  the  base.    ...        5 

5.  Pistillate  flowers  subtended  by  leaflike  bracts;  styles  divided  into 

several  hairlike  segments Copperleaf  (Acalypha)  (p.  107) 

Pistillate  flowers  not  subtended  by  leaflike  bracts;  styles  undivided 

or  divided  into  only  2  or  3  segments 6 

6.  Leaves  with  harsh,  often  stinging  hairs;  plants  slender  and  often 

twining Noseburn  (Tragia  stylaris)  (p.  Ill) 

Leaves  without  hairs  as  above;  plants  herbaceous  or  somewhat 
shrubby  at  the  base 7 
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7.  Leaves  without  stipules;  stamens  2;  plants  1  to  2  feet  high 

Queensdelight  (Stillingia  treculeana)  (p.  Ill) 
Leaves  with  white  stipules;  stamens  more  than  2;  plants  about  6 
inches  high Phyilanthuspolygonoid.es  (p.  Ill) 

Copperleaf  (Acalypha). — Annual  or  perennial  plants  with  simple,  petioled, 
toothed  leaves  and  imperfect  flowers,  the  staminate  and  pistillate  flowers 
sometimes  on  separate  plants  but  more  often  on  the  same  plant  and  often 
in  the  same  spike.  The  staminate  flowers  have  4  sepals  and  8  to  16  stamens, 
and  the  pistillate  flowers  have  3  to  5  sepals  and  1  pistil  with  a  cluster  of 
hairlike  stigmas  and  are  subtended  by  leaflike  bracts.  Three  species  are 
found  in  the  park.  A.  neomexicana  is  an  annual  plant  and  has  the  spikes 
mostly  axillary  and  the  stigmas  green  and  inconspicuous.  A.  lindheimeri 
is  perennial  and  has  the  spikes  mostly  terminal  and  the  stigmas  bright  red 
and  showy.  The  leaves  are  ovate  to  lanceolate  and  )i  to  2  inches  long. 
A.  hederacea  is  also  perennial  and  has  the  spikes  mostly  terminal  but  the 
spikes  are  smaller,  the  stigmas  are  inconspicuous,  and  the  leaves  are  nearly 
round  and  usually  less  than  half  an  inch  in  diameter. 

Croton. — Annual  or  perennial,  herbaceous  or  woody  plants  with  simple, 
alternate,  entire  leaves  and  imperfect  flowers,  which  are  quire  inconspicu- 
ous. The  staminate  flowers  are  above  and  the  pistillate  flowers  are  below 
in  those  species  in  which  both  kinds  are  on  the  same  plant.  The  calyx 
is  4-  or  5-lobed.  Petals  may  be  absent  in  staminate  flowers  and  absent 
or  rudimentary  in  pistillate  flowers.  The  ovary  is  3-  or  sometimes  2-celled, 
the  ovules  solitary,  the  styles  3  or  sometimes  2  and  1-  to  4-times  forked. 
The  capsules  are  3-  or  sometimes  1 -seeded.  Three  species  have  been 
found  in  the  park.  C.  jruticulosus  is  a  slender-branched  shrub,  growing 
3  to  6  feet  high,  with  branches  and  the  under  surfaces  of  the  leaves  covered 
with  gray  or  yellowish,  velvety  hairs.  The  leaf  blades  are  narrowly 
ovate  and  1  to  3  inches  long,  and  the  petioles  are  about  half  as  long. 
C.  corymbulosus  (fig.  94)  is  somewhat  shrubby,  especially  at  the  base,  and 
is  silvery  colored  throughout  from  the  velvety,  silver-colored  hairs.  The 
leaves  are  oval  or  oblong  and  1  to  2  inches  long.  C.  neomexicanus  is  some- 
what shrubby,  especially  at  the  base,  and  is  silvery  throughout  except  on 
the  upper  leaf  surfaces.  The  leaf  blades  are  narrowly  oblong  or  lance- 
shaped  and  }i  to  2  inches  long,  and  the  petioles  are  very  short. 

Ditaxis  neomexicana. — This  is  a  low  shrub  usually  less  than  a  foot  high  with 
alternate,  entire,  lance-shaped  leaves  an  inch  or  less  in  length.  The 
inconspicuous,  imperfect  flowers  are  produced  in  small  clusters.  The 
staminate  flowers  have  10  stamens  united  into  a  central  column  and  the 
pistillate  flowers  have  one  pistil  with  three  styles,  which  are  united  below. 
The  fruit  is  a  small,  3-lobed  pod. 

Spurge  {Euphorbia). — This  is  a  large  and  variable  genus  with  representa- 
tives on  every  continent.     Some  of  the  desert  species  are  leafless  or  nearly  so 
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Figure  95. — candelilla  (Euphorbia  antisyphilitica) . 


and  have  fleshy  stems  like  cacti.  Others  grow  in  humid  climates  and  are 
quite  leafy.  Many  are  entirely  herbaceous,  but  some  are  shrubby.  The 
most  notable  characteristic  of  the  genus  is  the  arrangement  of  the  flowers. 
The  flowers  are  imperfect,  each  staminate  flower  consisting  of  a  single 
naked  stamen  and  each  pistillate  flower  of  a  single  pistil.  However,  the 
flowers  are  arranged  with  one  pistillate  flower  surrounded  by  few  to  many 
staminate  flowers  and  all  within  an. involucre,  the  five  lobes  of  which  alter- 
nate with  fleshy  glands,  which  may  have  quite  showy,  petallike  appendages. 
The  whole  cluster  appears  like  a  single  flower  with  a  pistil,  several  stamens, 
and  a  calyx  or  corolla.  All  the  spurges  have  a  milky  juice  that  may  contain 
some  rubber,  sometimes  in  commercial  quantities  in  foreign  species.  One 
species,  E.  antisyphilitica  (fig.  95),  called  candelilla  or  waxplant,  produces  a 
wax  that  has  been  much  used  for  the  production  of  candles,  phonograph 
records,  shoe  polish,  floor  wax,  and  various  other  commercial  articles. 
This  species  has  also  been  much  used  in  Mexico  as  a  remedy  for  venereal 
diseases.  Some  species  are  very  ornamental.  E.  marginata,  called  snow-on- 
the-mountain,  is  often  cultivated  as  an  ornamental  plant.     The  cultivated 
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poinsettia,  E.  pulcherrima,  with  bright-red  floral  bracts,  is  a  favorite  Christ- 
mas plant.  Some  of  the  species  are  very  readily  recognized,  while  others 
are  quite  difficult  to  determine.  The  following  key  will  help  in  distinguish- 
ing the  various  species  found  in  the  park: 

1 .  Stems  mostly  leafless Candelilla  (E.  antisyphilitica)  (fig.  90) 

Stems  leafy 2 

2.  Glands  of  the  involucre  without  petallike  appendages;  leaf  bases 

symmetrical  or  nearly  so 3 

Glands  of  the  involucre  mostly  with  petallike  appendages;  leaves 
with  unsymmetrical  bases 7 

3.  Glands  of  the  involucre  either  deeply  cupped  or  concealed  by  the 
narrow  segments  of  the  margin  which  are  bent  in  over  the  glands    .        4 
Glands  of  the  involucre  flat  or  convex  and  never  concealed    ...        6 

4.  Capsules  scarcely  lobed  and  plainly  longer  than  thick.    Glands 

concealed E.  eriantha  (fig.  96) 

Capsules  strongly  lobed  and  plainly  wider  than  long.    Glands 
naked 5 

5.  Leaves  mostly  opposite  throughout,   mostly  slightly  to  coarsely 

many-toothed;  stems  mostly  hairy E.  dentata 

Leaves  on  the  middle  portions  of  the  stem  alternate  and  entire  or 
nearly  so;  stems  not  hairy E.  heterophylla 

6.  Branches  of  floral  structure  mostly  3;  first  pair  of  floral  leaves  often 

triangular  and  usually  longer  than  wide E.  brachycera 

Branches  of  floral  structure  mostly  5;   floral  leaves  all  broadly 
rounded E.  lurida 

7.  Ovary  and  casule  hairy 8 

Ovary  and  capsule  smooth 12 

8.  Annuals      9 

Perennials 10 

9.  Involucres  urn-shaped E.  setiloba 

Involucres  obconical  to  bell-shaped E.  micromera 

10.  Involucres  borne  in  dense  clusters;  leaves  often  toothed  .    E.  capitellata 
Involucres  solitary  at  the  nodes;  leaves  entire 11 

11.  Involucres  urn-shaped E.  arizonica 

Involucres  obconical  to  bell-shaped E.  cintrascens 

12.  Stipules  united  into  a  white,  smooth,  membranous  scale    ....      13 
Stipules  otherwise 14 

13.  Annuals E.  serpens 

Perennials E.  albomarginata 

14.  Glands  of  involucre  without  appendages       15 

Glands  of  involucre  with  appendages 17 

15.  Annuals      16 

Perennials E.  ploy  car  pa  var.  simulans 
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16.  Staminate  flowers  2  to  5  in  an  involucre E.  micromera 

Staminate  flowers  31  to  36  in  an  involucre E.  theriaca 

17.  Perennials 18 

Annuals       19 

18.  Involucres  borne  in  dense  clusters;  leaves  often  toothed     .E.  capitellata 
Involucres  solitary  at  the  nodes;  leaves  entire E.fendlen 

19.  Leaves  mostly  more  than  three-fifths  of  an  inch  long,  toothed 

E.  hyssopifolia 
Leaves  mostly  more  than  three-fifths  of  an  inch  long,  entire  or 
toothed 20 

20.  Leaves  more  or  less  hairy 21 

Leaves  smooth       22 

21.  Capsules  less  than  two  twenty-fifths  of  an  inch  long       .    .      E.  villijtra 
Capsules  between  two  twenty-fifths  and  three  twenty-fifths  of  an 
inch    long E.  serrula 

22.  Leaves  entire E.  golondrina 

Leaves  toothed 23 

23.  Staminate  flowers  1   to  5  (mostly  4)  in  an  involucre;  seeds  with 

definite,  transverse  ridges E.  glyptosperma 

Staminate  flowers  5  to  18  in  an  involucre;  seeds  smooth  or  slightly 
roughened,  without  regular  ridges       E.  serpyllifolia 


Figure  96. — Euphorbia  eriantha. 


Figure  97. 
ulata) 


-leatherplant  (Jatropha  spath- 


Leatherplant  {Jatropha  spathulata)  (fig.  97). — A  shrub,  usually  1  to  2  or 
more  feet  high,  sparingly  branched,  with  ovate,  heart-shaped,  or  spatulate 
leaves,  about  1  to  \){  inches  long,  in  clusters  on  short,  lateral  branches. 
The  staminate  and  pistillate  flowers  are  on  separate  plants  and  have  con- 
spicuous corollas.    Fairly  common  in  the  desert  scrub  throughout  the  park. 

Phyllanthus  polygonoides. — A  low,  somewhat  shrubby  plant,  usually  not 
much  over  6  inches  high,  with  elliptical,  smooth,  short-petioled  leaves  and 
two  or  three  small,  imperfect  flowers  in  the  axils.  The  leaves,  which  are 
about  half  an  inch  or  less  long,  have  white  stipules,  and  the  margins  of  the 
minute  calyx  lobes  are  also  white. 

Queensdelight  {Stillingia  treculeana). — An  herbaceous  perennial  growing  1 
to  2  feet  high,  often  with  several  branches  arising  from  one  node.  The  leaves 
are  alternate,  oval,  petioled,  and  rather  sharply  toothed.  The  small 
clusters  of  imperfect  flowers  are  produced  at  the  terminal  end  of  the  stem. 
Found  in  the  mountains. 

Noseburn  (Tragia  stylaris) . — A  perennial  herb  with  the  stems  erect  or 
somewhat  reclining.  The  leaves  are  narrowly  lance-shaped  or  broadly 
linear,  rather  sharply  toothed,  and  sparingly  armed  with  stinging  hairs. 
The  small,  imperfect  flowers  are  produced  in  terminal  or  lateral  racemes, 
the  pistillate  below  the  staminate.  The  calyx  of  the  staminate  flower  is 
4-  or  5-parted,  and  there  are  four  or  five  stamens.  Found  on  some  of  the 
middle  and  lower  slopes  of  the  Chisos  Mountains. 


ROCKROSE  FAMILY  (CIST ACE AE) 

A  small  family  of  low  shrubs  or  herbs  with  simple,  entire  leaves  and  regular 
flowers  with  five  unequal  sepals,  three  or  five  petals,  an  indefinite  number  of 
stamens,  and  one  pistil. 

Frostwort  (Crocanthemum) . — Low  branching  herbs  often  somewhat  woody 
at  the  base.  There  are  usually  two  kinds  of  flowers:  early  ones  with  yellow 
petals,  which  open  only  once  in  the  sunshine  and  produce  many-seeded  pods, 
and  later  ones  without  petals,  which  produce  smaller,  few-seeded  pods.  Two 
species  are  found  in  the  park.  C.  bicknellii  is  white-hairy  and  has  oblong  to 
lance-shaped  leaves.  The  flowers  with  petals  are  borne  in  terminal  clusters 
and  the  yellow  petals  are  about  half  an  inch  long.  The  flowers  without 
petals  are  clustered  in  the  axils  of  the  leaves.  C.  glomeratum  is  similar,  but 
the  leaves  are  narrow,  linear,  or  linear-oblong,  the  flowers  are  much  smaller, 
and  the  plant  is  somewhat  less  hoary. 

Pinweed  (Lechea  tenuijolia). — An  herbaceous  plant  with  densely  clustered, 
erect,  slender  stems  and  very  narrow  leaves  less  than  half  an  inch  long. 
The  flowers  have  three  red-purple  petals,  which  are  quite  persistent,  five 
unequal  sepals,  two  small  and  bractlike  and  three  concave  or  boat-shaped, 
and  three  feathery  stigmas.     The  fruit  is  a  slender,  few-seeded  pod. 
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Figure  98. — littleleaf  sumac  (Rhus  microphylla) . 


Figure  99. — evergreen  sumac  (Rhus  virens). 


CASHEW  FAMILY  (ANACARDIACEAE) 

A  family  of  shrubs  and  small  trees  with  alternate,  compound  leaves 
and  small  flowers.  Usually  the  fruits  are  more  conspicuous  than  the  flowers. 
Some  of  the  white-fruited  species  are  very  poisonous  to  the  touch,  and  one 
should  be  very  cautious  about  handling  any  shrub  whose  leaves  have  three 
leaflets  until  one  has  become  familiar  with  poison  ivy  and  poison  oak. 
Whenever  one  suspects  that  he  has  been  in  contact  with  one  of  these  poison- 
ous plants,  he  should,  as  soon  as  possible,  wash  his  hands  and  face  very 
thoroughly  in  strong  soapsuds  or,  better  still,  in  a  solution  of  ferric  chloride. 
The  family  is  represented  in  the  park  by  three  species  of  Rhus  and  one  of 
Toxicodendron,  and  these  may  be  distinguished  as  follows: 

1.  Leaflets  3,  lobed  and  toothed 2 

Leaflets  more  than  3,  entire 3 

2.  Leaflets  4  or  5  inches  long;  fruits  white,  smooth  or  nearly  so 

Poison-oak  (Toxicodendron  quercifolium)  [POISONOUS] 
Leaflets  %  to  \]i  inches  long;  fruits  covered  with  crimson  hairs 

Skunkbush  sumac,  lemonade  sumac,  Squawbusb  (Rhus  trilobata)  [NOT 
POISONOUS] 

3.  Leaflets  5  to  9,  %  inch  or  less  long 

Littleleaj  sumac  (Rhus  microphylla)  (fig.  98) 
Leaflets  usually  5  or  7,  1  to  1J£  inches  long 

Evergreen  sumac  (Rhus  virens)  (fig.  99) 

BITTERSWEET  FAMILY  (CELASTRACEAE) 

Shrubs  with  simple  leaves,  small,  regular  flowers,  and,  usually,  conspicu- 
ous fruits.  The  only  member  of  the  family  found  in  the  park  is  the  redberry 
(Schaejferia  cuneifolia).  This  is  a  much-branched  shrub,  2  to  4  feet  high, 
with  small,  pale  green,  alternate,  entire  leaves,  which  are  somewhat  wedge- 
shaped  and  about  half  an  inch  long.  The  flowers  are  small  and  inconspicu- 
ous, imperfect,  and  with  the  staminate  and  pistillate  flowers  on  different 
plants;  the  fruits  are  about  the  size  of  somewhat  flattened  peas  and  are  bright 
scarlet. 

MAPLE  FAMILY  (ACERACEAE) 

A  family  of  valuable  trees  and  shrubs  with  opposite  leaves  and  sweet  sap. 
The  only  representative  in  the  park  is  the  Bigtooth  maple  (Acer  grandi- 
dentatum),  a  small  or  medium-sized  tree  with  3-lobed,  coarsely- toothed 
leaves  that  occurs  in  several  canyons  in  the  Chisos  Mountains.  The  small, 
yellowish  flowers  appear  at  the  same  time  as  the  leaves,  and  the  fruits, 
which  are  double  samaras  (two  small  nuts,  each  with  a  wing),  are  often 
rose-colored  in  midsummer  but  green  at  maturity. 
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Figure  700. — mexican-buckeye    {Ungnadia 
speciosa). 


Figure    107. — lotewood    (^isyphus   obtusi- 
folia). 


SOAPBERRY  FAMILY  (SAPINDACEAE) 

Trees  or  shrubs  with  mostly  alternate,  pinnately  compound  leaves.  The 
flowers  and  fruits  are  variable.  A  large  family  but  chiefly  tropical  and 
represented  in  our  flora  by  only  two  species. 

Soapberry  {Sapindus  drummondii). — A  shrub  or  small  tree  with  pinnately 
compound  leaves  with  four  to  nine  pairs  of  entire  leaflets  each  2  to  4  inches 
long.  The  greenish-white  flowers  are  small  but  are  borne  in  large,  much- 
branched,  terminal  clusters.  Each  flower  has  4  or  5  very  small  petals  and 
8  or  10  stamens.  The  fruits  are  orange-colored  berries  about  the  size  of 
cherries.  The  berries  were  formerly  used  as  soap  by  soaking  several  hours 
and  then  rubbing  until  a  suds  was  produced. 

Mexican-buckeye  {Ungnadia  speciosa)  (fig.  100). — A  shrub  or  small  tree 
with  pinnately  compound  leaves  with  three  to  seven  rather  large,  saw- 
toothed  leaflets  The  clusters  of  deep  pink  or  rose-colored  flowers  are 
scattered  along  the  branches.  The  flower  has  4  petals,  each  with  a  tuft  of 
white  or  yellow,  fringed  scales  at  its  base,  and  7  to  10  stamens  usually  with 
pink  filaments  and  red  anthers.  The  fruits  are  3-lobed,  leathery  pods 
containing  three  large,  shiny,  dark  brown  or  black,  almost  round  seeds. 
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BUCKTHORN  FAMILY  (RHAMNACEAE) 

A  family  of  shrubs  or  small  trees  with  simple,  unlobed  leaves  and  small 
flowers,  which  are  regular  and  have  five  calyx  lobes,  five  petals,  and  five 
stamens,  except  that  in  some  cases  the  petals  are  lacking.  The  single  pistil 
has  a  2-  or  3-lobed  style  and  a  2-  to  4-celled  ovary. 

1 .  Fruit  fleshy  with  a  single  hard  nut 2 

Fruit  fleshy  or  dry  with  2  to  4  separate  nutlets 5 

2.  Petals  lacking Condalia  spathulata  (p.  105) 

Petals  present 3 

3.  Seeds  in  each  nutlet  2 Karwinskia  humboldtiana  (p.  105) 

Seeds  in  each  nutlet  1 4 

4.  Flowers  in  umbellike  clusters ^izyphus  (p.  106) 

Flowers  solitary Microrhamnus  ericoides  (p.  105) 

5.  Fruit  fleshy      Buckthorn  (Rhamnus)  (p.  105) 

Fruit  dry  or  nearly  so 6 

6.  Stems  leafy Ceanothus  greggii  (p.  105) 

Stems  green  and  nearly  leafless Adolphia  infesta  (p.  105) 

Texas  adolphia  (Adolphia  infesta). — A  very  spiny,  nearly  leafless  shrub 
with  opposite,  green  branches  which  end  in  spines.  Usually  there  are  a 
few  very  small  leaves  and  the  small  flowers  are  borne  in  scattered,  loose 
clusters  in  the  leaf  axils. 

Desert  ceanothus  (Ceanothus  greggii). — A  shrub  with  opposite,  rather  thick 
and  leathery  leaves,  which  are  entire  or  with  very  few  teeth.  The  white  or 
bluish  flowers  are  borne  in  loose  clusters  in  the  leaf  axils,  and  the  fruits 
have  three  hornlike  or  wartlike  prominences  just  below  the  tip. 

Condalia  spathulata. — A  very  spiny,  smooth  or  velvety  shrub  with  alternate, 
short-petioled  leaves  less  than  half  an  inch  long.  The  flowers  are  solitary 
or  a  few  in  the  leaf  axils;  the  fruit  is  an  ovate  drupe  about  one-fourth  inch 
long. 

Coyotillo  (Karwinskia  humboldtiana). — An  unarmed  shrub  with  opposite, 
pinnately  veined  leaves  and  small  flowers  in  short-stalked,  few-flowered, 
axillary  clusters.  The  leaves  are  1  to  3  inches  long  and  slender-petioled. 
The  brownish-black  fruits  are  said  to  be  very  poisonous. 

Javelina-bush,  little  buckbrush  (Microrhamnus  ericoides). — A  spiny  shrub 
with  clustered  leaves  and  small,  solitary  flowers.  The  leaves  are  very  small 
and  have  strongly  inrolled  margins  and  the  enclosed  grooves  are  densely 
short-hairy.    The  fruits  are  oblong  and  about  one-fourth  inch  long. 

Buckthorn  (Rhamnus) . — Unarmed  shrubs  with  rather  large  alternate  leaves 
and  flowers  in  small,  axillary  clusters.  Two  species  occur  in  the  park. 
R.  betulaefolia  has  rather  numerous  flowers,  and  the  leaves  are  more  than 
1%  inches  long  and  green  on  both  sides.  R.  fasciculata  has  only  two  or  three 
flowers  in  each  axil,  the  leaves  usually  less  than  1 ){  inches  long  and  yellowish 
on  the  lower  surface. 
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Jujube  (^izyphus). — Spiny  shrubs  with  more  or  less  3-nerved  leaves 
and  small  flowers  in  umbellike  clusters.  Two  species  occur  in  the  park. 
Z>  lycioides  has  rather  pale  leaves  about  half  an  inch  long,  while  £.  obtusifolia 
{lotewood,  fig.  101)  has  thin  and  bright  green  leaves  that  vary  from  ){  to  1 
inch  long. 

GRAPE  FAMILY  (VITACEAE) 

Woody  vines  that  climb  by  means  of  tendrils  opposite  the  leaves.  The 
flowers  are  variable  and  are  produced  in  clusters  in  the  axils  of  leaves; 
they  may  be  perfect  or  imperfect,  and,  when  imperfect,  the  staminate  and 
pistillate  flowers  may  be  on  the  same  plant  or  on  separate  plants.  The 
fruit  is  a  1-  or  2-seeded  berry. 

Treebine  (Cissus  macrocarpa). — A  vine  with  fleshy  leaves,  which  may  be 
merely  3-lobed  or  palmately  compound  with  three  coarsely  toothed  leaflets, 
the  fruit  has  very  little  pulp  and  is  not  edible. 

Grape  (Vitis). — Woody  vines  with  simple,  toothed,  more  or  less  heart- 
shaped  leaves.  The  fruit  is  pulpy  and  usually  edible.  Three  species  occur 
in  the  park.  V.  arizonica  (canyon  grape)  has  leaves  that  are  closely 
toothed  but  not  much  lobed.  They  are  white-cottony  on  the  under  side 
when  young  but  may  become  smooth  later.  The  fruit  is  small  or  middle- 
sized.  V.  rupestris  (sand  grape)  is  similar,  but  the  leaves  are  smooth  from 
the  start  and  very  coarsely  toothed,  and  the  fruits  are  very  small  and  sweet. 
V.  palmata  (cat  grape)  has  leaves  that  are  usually  distinctly  3-lobed  as  well 
as  toothed.  The  younger  branches  are  bright  red,  and  the  fruit  is  large 
and  juicy  with  large,  rounded  seeds. 

MALLOW  FAMILY  (MALVACEAE) 

This  family  is  extremely  important  because  it  is  the  one  to  which  the 
cotton  plant  belongs.  It  also  contains  many  plants  with  beautiful  flowers, 
and  many  of  these  are  used  as  ornamental  plants.  The  well-known 
hollyhock,  the  Sharon-rose,  and  the  hibiscus  are  familiar  examples.  The 
members  of  the  family  can  usually  be  recognized  by  the  flowers,  which 
have  a  5-parted  calyx,  five  petals,  and  many  stamens,  which  are  united  to 
form  a  column  around  the  styles.  The  styles  are  united  at  the  base  but 
separate  above.    The  following  five  genera  are  represented  in  the  park: 

1.  Stamen  column  bearing  anthers  on  a  considerable  portion  of  its 
length Rosemallow  (Hibiscus)  (p.  118) 

Stamen  column  bearing  anthers  only  at  the  summit 2 

2.  Sections  of  the  pistil  differentiated  into  a  reticulated  lower  portion 
and  a  smooth  upper  portion,  the  two    portions   separated    by  a 

distinct  notch Globemallow  (Sphaeralcea)  (p.  119) 

Sections  of  pistil  not  differentiated  into  lower  and  upper  portions 

or,  if  so,  the  portions  not  separated  by  a  notch 3 
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3.  Seeds  only  1  in  each  cell  of  the  fruit Sida  (p.  118) 

Seeds  2  or  more  in  each  cell  of  the  fruit      4 

4.  Cells  of  the  fruit  with  membraneous  walls,  rounded  at  the  tip 

Gayoides  (p.  117) 
Cells  of  the  fruit  with  leathery  walls,  pointed  at  the  tip 

Indian-mallow  (Abutilon)  (p.  117) 

Indian-mallow  {Abutilon). — The  Indian-mallows,  sometimes  called  also 
velvetleaf,  are  mostly  herbs  but  are  sometimes  shrubby  at  the  base.  Both 
stems  and  leaves  are  usually  somewhat  velvety,  and  the  leaves  are  mostly 
heart-shaped.  The  flowers  vary  from  yellow  to  orange  and  pink.  The  four 
species  found  in  the  park  may  be  distinguished  in  the  following  manner: 

1.  Stems  and  leaves  densely  velvety      A.  marshii 

Stems  and  leaves  minutely  velvety 2 

2.  Leaves  large,  1 }{  to  4  inches  long A.  malacum 

Leaves  medium,  1  to  2  inches  long A.  incanum 

Leaves  small,  1  inch  or  less  in  length A.  parvulum 

Gayoides. — This  is  a  southern  genus  that  occurs  throughout  the  Tropics. 
The  plants  are  perennial,  diffusely  branched,  almost  vinelike  herbs.  They 
are  more  or  less  velvety  throughout.    The  leaves  are  heart-shaped,  round 


Figure  102. — g lobemallow  (Sphaeralcea 
angustifolia  var.  cuspidata). 


Figure    103. — ocotillo    (Fouquieria    splen- 
dens). 
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Figure    704. — ocotillo    {Fouquieria    splen-         Figure    105. — allthorn     {Koeberlinia    spi- 
dens).  nosa). 


toothed,  and  y2  to  2  inches  long.  The  flowers  are  yellow  or  yellowish. 
Two  species  occur  in  the  park,  mostly  in  sandy  soil  near  springs  or  streams. 
They  are  very  similar.  The  main  distinction  is  that  one  (G.  crispum)  has 
the  calyx  covered  with  long,  soft  hairs,  while  in  the  other  {G.  imberbe)  it  is 
merely  velvety  with  very  short  hairs. 

Rosemallow  (Hibiscus). — Low  shrubby  plants  with  large  and  showy 
flowers  borne  singly  in  the  axils  of  the  leaves.  The  calyx  bears  a  circle  of 
bracts;  the  stamen  column  bears  anthers  on  most  of  its  length  but  is  naked 
at  the  top;  there  are  five  knoblike  stigmas;  and  the  fruit  is  a  5-celled, 
many-seeded  capsule.    Two  species  occur  in  the  park.    H.  coulteri  is  usually 

4  to  12  inches  high  and  has  deeply  3-lobed  leaves  and  sulphur-yellow 
flowers.  H.  denudatus  var.  involucellatus  is  usually  1  to  2  feet  high  and  has 
nearly  round,  somewhat  toothed  leaves  and  light  purple  flowers. 

Sida. — The  sidas  are  herbaceous  plants  with  mostly  small,  yellow  flowers, 
and  the  calyx  usually  does  not  bear  any  bracts.    The  fruit  is  divided  into 

5  to  15  cells  with  1  seed  in  each.  Five  species  occur  in  the  park.  S. 
lindheimeri  and  S.  neomexicana  are  very  much  alike.  They  both  have  linear  or 
narrowly  lance-shaped  leaves  and  the  calyx  does  not  enlarge  in  fruit.     In 
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the  former,  however,  the  flower  stalk  is  very  short  and  is  not  jointed,  while 
in  the  latter  it  is  about  as  long  as  the  leaf  and  is  jointed  above  the  middle. 
S.  physocalyx  has  oblong  or  ovate  leaves  and  the  calyx  becomes  enlarged 
around  or  below  the  fruit.  The  stems  and  leaves  of  S.  lepidota  are  sparsely  or 
densely  silvery-hairy  with  scalelike  hairs.  The  leaf  blades  are  more  or 
less  triangular,  longer  than  wide,  and  rather  sharp-pointed  at  the  tip.  The 
petals  of  the  flowers  are  white  when  fresh.  S.  diffusa  has  prostrate  or  partly 
prostrate,  somewhat  hairy  stems,  and  the  flowers  are  solitary  on  long, 
slender  stalks. 

Globemallow  (Sphaeralcea  angustifolia) . — A  perennial  plant  with  a  some- 
what woody  base,  growing  1  to  5  feet  high.  The  leaves  are  lance-shaped 
or  narrowly  oblong,  sometimes  with  earlike  lobes  at  the  base.  The  leaf 
blades  are  2  to  4l/2  inches  long.  The  flowers  are  pink  or  sometimes  almost 
white.  S.  angustifolia  var.  cuspidata  (fig.  102)  is  very  similar  to  the  species 
but  has  red  flowers.  S.  subhastata  has  somewhat  spear-shaped,  more  or 
less  lobed  leaves.  It  is  a  perennial  plant  and  is  hairy  with  coarse,  yellowish 
hairs. 

CACAO  FAMILY  (STERCULIACEAE) 

This  is  chiefly  a  tropical  family  of  shrubs  and  trees.  The  leaves  are  simple 
and  alternate,  and  the  flowers  are  perfect  and  have  the  five  stamens  more 
or  less  united.  The  family  is  represented  in  our  flora  only  by  two  species  of 
Ayenia.  A.  microphylla  is  a  low  shrubby  plant  with  stems  that  are  very 
much  branched  and  very  small,  roundish,  heart-shaped,  coarsely  toothed 
leaves.  The  flowers  are  small,  with  dark  red  petals,  and  the  five  stamens 
are  united  into  a  5-lobed  cup  with  the  anthers  sessile  in  the  sinuses.  The 
fruit  is  a  sessile,  somewhat  hairy  and  warty  pod.  A.  pusilla  is  similar,  but 
the  stems  are  mostly  prostrate  and  not  much  branched,  the  flowers  are 
purple,  and  the  pods  are  short-stalked.  The  former  species  is  recorded 
from  near  Hot  Springs  and  the  latter  in  the  Chisos  Mountains.  Neither  is 
common. 

OCOTILLO  FAMILY  (FOUQUIERIACEAE) 

A  family  of  spiny  shrubs  with  erect,  wandlike  stems.  The  blades  of  the 
primary  leaves  soon  drop  off,  and  the  petioles  develop  into  heavy  thorns. 
Clusters  of  secondary  leaves  later  appear  in  the  axils  of  the  thorns  at  each 
rainy  season.  The  flowers  are  showy  and  are  borne  in  long,  terminal 
panicles.  Each  flower  has  5  sepals,  a  5-lobed,  tubular  corolla,  about  10 
stamens,  which  are  attached  to  the  corolla,  and  1  pistil.  Our  only  repre- 
sentative of  the  family  is  the  following: 

Ocotillo  (Fouquieria  splendens)  (figs.  103  and  104). — A  shrub  with  several 
or  many  spiny,  unbranched  stems  5  to  20  feet  tall  and  leafless  except 
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during  or  immediately  after  a  rainy  season.  The  brilliant  scarlet  flowers 
are  borne  in  terminal  panicles  4  to  10  or  more  inches  long.  This  plant  is 
often  mistaken  for  a  cactus  but  it  is  not  related  to  the  cacti.  It  is  found  on 
the  lower  slopes  of  the  Chisos  Mountains  and  on  the  surrounding  desert. 

JUNCO  FAMILY  (KOEBERLINIACEAE) 

A  small  family  represented  in  our  flora  only  by  the  following  species: 
Allthorn  (Koeberlinia  spinosa)  (fig.  105). — This  is  a  leafless  shrub  growing 
1  to  4  or  5  feet  high  and  usually  seen  as  a  tangle  of  green,  sharp-pointed 
thorns.  The  flowers  are  small  but  quite  conspicuous  when  the  plant  is  in 
full  bloom.  They  have  four  sepals,  four  greenish  petals,  eight  stamens, 
and  one  pistil.  The  fruit  is  a  spherical,  black  berry  about  one-fourth  inch 
in  diameter.  This  shrub  is  frequent  on  the  desert  and  is  easily  recognized 
because,  as  its  common  name  implies,  it  is  nearly  all  thorn. 

LOASA  FAMILY  (LOASACEAE) 

Herbs  with  alternate  leaves,  either  stinging  or  jointed  and  barbed  hairs, 
and  showy  flowers  with  the  ovary  below  the  other  parts,  usually  very 
numerous  stamens,  and  a  slender  style. 

Cevallia  sinuata  (fig.  106). — A  stout  herb  with  whitish  stems,  simple  but 
pinnately  lobed  leaves  with  stinging  hairs,  and  silky  flowers  clustered  in 
hemispherical  heads.  The  silky  calyx  tube  is  short  and  has  five  linear, 
erect  lobes.  The  five  petals  are  similar  to  the  sepals,  and  there  are  only 
five  stamens.  The  fruit  is  a  1 -seeded  structure  crowned  by  the  persistent, 
hairy  calyx  and  corolla. 

Eucnide  bartonioides  (fig.  107). — A  tender,  somewhat  fleshy  herb,  branching 
and  usually  spreading  on  the  ground,  with  ovate  or  heart-shaped  leaves  which 
are  cut-toothed  or  slightly  lobed  and  often  2  to  4  inches  long  and  have 
slender  petioles.  The  flowers  have  five  ovate  petals,  and  the  very  many 
slender  stamens  are  fully  an  inch  long.  The  stamens  are  attached  to  the 
base  of  the  petals  and  fall  with  them.  The  style  is  5-cleft  and  5-angled, 
and  the  fruit  is  a  many-seeded  capsule.  The  flower  stalks  become  very 
much  elongated  as  the  fruit  develops. 

Mentzelia. — Herbs  with  usually  whitish  stems,  which  are  rough  with  short, 
barbed  but  not  stinging  hairs,  toothed  or  lobed,  petioled  leaves,  and  yellow 
or  cream-colored  flowers,  with  5  or  10  petals  and  very  numerous  stamens 
attached  with  the  petals  to  the  throat  of  the  calyx.  The  style  is  3-cleft,  and 
the  fruit  is  a  several-seeded  capsule.  The  flowers  open  only  in  bright  sun- 
shine. M.  oligosperma  has  5  petals  to  each  flower,  while  M.  multiflora  has 
10.  M.  lindheimeri  and  M.  asperula  have  also  been  reported  as  occurring  in 
the  park. 
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Figure  106. — Cevallia  sinuata. 


Figure  107 .     Eucnide  bartonioid.es. 


Figure  108.     pricklypear  (OputUia  engelmannii). 
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Figure   709.— pricklypear    {Opuntia  engel- 
mannii). 


Figure  110. — cholla  {Opuntia  imbucata). 


CACTUS  FAMILY  (CACTACEAE) 

This  is  a  large,  strictly  American  family  and  contains  a  great  variety  of 
unique  and  peculiar,  mostly  desert  plants.  The  cacti  may  be  recognized 
by  the  thick,  fleshy,  green,  usually  leafless  stems,  armed  by  spines  that  are 
produced  within  definite,  spirally  arranged  structures  called  areoles.  The 
flowers  are  usually  conspicuous  and  beautiful.  The  parts  of  the  flower 
are  attached  above  the  ovary,  and  there  are  numerous  sepals,  petals,  and 
stamens,  and  one  style  with  several  stigmas.  The  fruit  is  a  many-seeded, 
fleshy  or  dry  berry,  often  spiny,  and  in  many  cases  edible.  About  43  species 
of  cacti  have  been  recognized  in  the  park,  but  they  have  not  yet  been 
sufficiently  studied  to  make  it  practicable  to  present  complete  keys  and 
descriptions  for  their  identification.  Examination  of  any  specimen  in  the 
field,  however,  will  usually  enable  one  to  place  it  in  one  of  the  following 
group  genera: 

Opuntia.— This  genus  (figs.  108,  109,  110,  111,  112,  113,  114)  includes  all 
those  cacti  that  have  the  stems  composed  of  a  series  of  either  cyclindrical 
or  flat  joints.  Those  that  have  cylindrical  joints  are  called  chollas  (pro- 
nounced choiyas),  while  those  that  have  flat  joints  are  called  pricklypears. 
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Figure  777. — tasajillo  (Opuntia  leptocaulis). 


Figure  772. — purple  tinge  pricklypear  {Opuntia  macrocentra). 
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Figure  113. — blind  pricklypear  {Opuntia         Figure     114. — mexicanrose     pricklypear 
rufida).  (Opuntia  pottsii). 


Figure  115. — night-blooming   cereus   {Cereus  greggii). 


Figure  116. — pitaya  or  strawberry  cactus  {Echinocereus  stramineus). 


Figure  117 . — Echinocereus  enneacanthus. 


Figure   118. — yellow  pitaya    {Echinocereus 
dasyacanthus). 


Opuntia  is  further  characterized  by  the  fact  that  the  areoles  bear  minute, 
sharp-pointed,  barbed  bristles,  called  glochids,  in  addition  to  longer  and 
stouter  spines.  There  are  known  to  be  at  least  four  species  of  prickly- 
pears  and  two  of  chollas  in  the  park. 

Cereus. — The  members  of  this  genus  are  characterized  by  having  the 
stem  15  to  100  times  as  long  as  its  diameter  and  with  grooves  and  ridges 
on  its  surface.  The  flowers  are  produced  within  the  spine-bearing  areoles 
on  the  side  of  the  stem  or  slightly  below  the  tip  of  a  branch.  The  night- 
blooming  cereus  and  the  saguaro  and  organ-pipe  cactus  of  Arizona  and 
Mexico  belong  to  this  genus.  The  genus  is  not  well-represented  in  the 
park,  but  the  night-blooming  cereus  {Cereus  greggii)  (fig.  115)  occurs  there 
sparingly. 

Echinocereus  {hedgehog  cacti,  pitayas). — The  members  of  this  genus  (figs. 
116,  117,  118)  have  stems  with  grooves  and  ridges  like  a  Cereus,  and  the 
flowers  are  produced  below  the  stem  tip,  but  the  stem  is  never  more  than 
eight  times  as  long  as  its  diameter,  and  the  flowers  are  produced  by  the 
buds  rupturing  the  stem  epidermis,  just  above  mature  spine-bearing  areoles 
rather  than  within  them.  This  genus  is  quite  well-represented  in  the  park. 
Some  of  the  species  have  delicious,  edible  fruits  and  are  called  pitayas  or 
strawberry  cacti.    The  fruits  are  spiny. 

Echinocactus  {barrel  cacti). — The  members  of  this  genus  (figs.  119,  120) 
have  stems  with  grooves  and  ridges,  but  the  genus  is  distinguished  from 
Cereus  and  Echinocereus  by  having  the  flowers  produced  within  special 
areoles  just  above  immature  spine-bearing  areoles.  The  fruits  of  the  barrel 
cacti  are  not  spiny,  but  they  are  sometimes  scaly  or  hairy. 

Mammillaria. — This  genus  (figs.  121  122)  is  readily  distinguished  from 
the  others  because  the  stems  have  unconnected  tubercles  instead  of  grooves 
and  ridges  on  the  surface.  The  flowers  are  entirely  unconnected  with 
spine-bearing  areoles,  growing  between  the  stem  tubercles  or  from  the 
upper  side  of  a  tubercle.  The  fruits  are  smooth,  having  neither  spines, 
scales,  nor  hairs. 

LOOSESTRIFE  FAMILY  (LYTHRACEAE) 

Mostly  herbs  with  opposite,  entire  leaves  and  axillary  or  whorled  flowers, 
mostly  with  6  petals  and  6  to  12  or  13  stamens  borne  on  the  throat  of  a 
tubular  or  bell-shaped  calyx.  The  fruit  is  a  many-seeded  capsule  enclosed 
within,  but  free  from,  the  calyx. 

Loosestrife  (Lythrum  linear  ijolium). — A  slender  herb  8  to  20  inches  high 
with  sessile,  linear  leaves  less  than  an  inch  long  and  small,  purple  flowers 
with  tubular  calyx. 

Heimia  longipes. — A  much-branched  and  diffusely  spreading  plant  that 
sprawls  over  neighboring  vegetation  like  a  vine.  The  leaves  are  opposite, 
linear,  pointed,  and  have  inrolled  margins.  Flowers  pink,  nearly  half  an 
inch  across,  with  bell-shaped  calyx. 
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Figure  779. — fishhook  cactus  {Echinocactus         Figure   720. — devilshead  cactus   (Echino- 
uncinalus).  cactus  horizonthalonius) . 


EVENING-PRIMROSE  FAMILY  (ONAGRACEAE) 

A  rather  large  family  containing  many  plants  with  showy  flowers.  The 
flowers  are  perfect  and  regular,  and  the  parts  are  mostly  in  twos  or  fours. 
The  ovary  is  below  the  other  parts  of  the  flower,  and  in  many  cases  the  calyx 
tube  is  prolonged  beyond  the  ovary,  the  petals  attached  to  its  summit.  The 
fruit  is  a  capsule  or,  in  some  cases,  dry  and  nutlike. 

Gaura. — Herbs,  sometimes  with  woody  base,  with  rather  crowded,  sessile, 
alternate  leaves,  and  white  or  rose-colored  flowers  in  spikes,  with  the  calyx 
tube  much  prolonged  beyond  the  ovary  and  with  its  four  lobes  turned  back, 
four  petals,  eight  stamens,  and  a  four-lobed  stigma.  The  fruit  is  hard  and 
nutlike  and  contains  one  to  four  seeds.  In  G.  coccinea  the  fruit  is  sessile  or 
nearly  so,  while  in  G.  macrocarpa  it  is  slender-stalked. 

Water-primrose  (Jussaea  diffusa). — This  plant  grows  in  wet  places  or  in 
streams,  and  the  stem  may  be  creeping  or  floating.  The  alternate  leaves  are 
oblong  and  taper  into  a  slender  petiole,  and  the  flowers  are  fairly  large  and 
conspicuous.  The  calyx  tube  is  not  prolonged  beyond  the  ovary.  There 
are  5  calyx  lobes,  5  yellow  petals,  and  10  stamens.  The  capsule  is  cylindrical 
with  a  tapering  base. 
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Figure  121. — button  cactus  {Mammillaria  micromeris). 


Evening-primrose  (Oenothera). — Plants  with  alternate  or  all  basal  leaves 
and  conspicuous,  yellow,  white,  purple,  or  rose-colored  flowers  with  the 
calyx  tube  prolonged  beyond  the  ovary  and  its  four  lobes  turned  back,  four 
petals,  eight  stamens,  and  a  four-celled  capsule  containing  many  seeds. 
There  are  a  dozen  or  more  species  in  the  park. 
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1 .  Stigma  knoblikc,  disklike,  or  merely  4-toothed 2 

Stigma  with  4  linear  lobes 5 

2.  Stigma  knoblike;  petals  less  than  one-sixth  inch  long,  white 

0.  chamaenerioides 
Stigma  disklike;  petals  much  larger,  yellow 3 

3.  Calyx  tube  much  less  than  1  inch  long,  the  lobes  less  than  one-sixth 

inch  long 0.  tubicula 

Calyx  tube  over  an  inch  long,  the  lobes  one-fourth  inch  long  or 
more 4 

4.  Stems  smooth  or  merely  hairy;  leaves  linear      0.  hartwegii 

Stems  with  abundant  spreading  hairs;  leaves  broader,  ovate  to 
lanceolate 0.  greggii  (fig.  123) 

5.  Flowers  yellow  or  cream  color  (sometimes  turning  purple  in  age) .        6 
Flowers  white  or  pink;  plants  with  stems 9 

6.  Capsules  winged  on  the  angles  at  apex      7 

Capsules  not  winged;  plants  stemless 0.  primiveris 

7.  Plants  with  elongate  stems 0.  laciniata 

Plants  stemless  or  nearly  so 8 

8.  Plants  densely  short-hairy 0.  brachycarpa 

Plants  smooth  or  inconspicuously  hairy 0.  triloba  (fig.  124) 

9.  Flower  buds  drooping;  petals  mostly  1  inch  long  or  more  .    .    0.  speciosa 
Flower  buds  erect .      10 

10.   Calyx  tube  }i  inch  long  or  less;  petals  less  than  )'i  inch  long       .    0.  rosea 
Calyx  tube  %  inch  long  or  more;  petals  mostly  ){  inch  long  or  more 

0.  kunthiana 

PARSLEY  FAMILY  (UMBELLIFERAE) 

This  is  a  large  family  and  contains  some  valuable,  edible  plants,  such  as 
the  parsnip  and  the  carrot,  and  others,  such  as  the  water-hemlock,  that  are 
deadly  poisonous  if  eaten.  Most  members  of  the  family  are  herbs  with 
hollow  stems  and  alternate  leaves.  The  leaves  are  usually  compound  and 
often  two  or  three  times  compound.  The  ovary  is  below  the  other  parts  of 
the  flower,  and  there  are  usually  five  calyx  teeth,  five  petals,  five  stamens, 
and  two  styles.  The  fruits  are  dry  and  may  be  flat  or  cylindrical,  but  in  any 
case  consist  of  two  1 -seeded  parts,  which  are  attached  face  to  face  and  the 
backs  of  which  are  provided  with  five  or  more  ribs,  some  or  all  of  which  are 
sometimes  winged.  The  flowers  are  so  nearly  alike  in  many  members  of  the 
family  that  often  it  is  necessary  to  have  mature  fruits  in  order  to  make  identi- 
fication certain.  However,  since  only  one  member  of  the  family,  Aletes 
acaulis,  has  been  found  in  the  park,  its  identification  is  simple.  This  is  a 
low  plant  with  all  the  leaves  basal  and  with  a  naked  stem  4  to  6  inches  high 
with  an  umbel  of  small,  white  flowers  at  the  summit.  The  leaves  are  pin- 
nately  compound  with  more  or  less  wedge-shaped  leaflets,  which  are  vari- 
ously toothed  or  cleft. 
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Figure  122. — Mammillaria  hemispherica. 


Figure  123. 
greggii). 


-evening-primrose  (Oenothera 


DOGWOOD  FAMILY  (CORNACEAE) 

A  small  family  of  herbs,  shrubs,  and  small  trees  with  simple,  entire  leaves 
and  clusters  of  relatively  small  flowers.  The  family  is  represented  here  only 
by  the  silktassel  [Garrya  lindheimeri),  a  shrub  2  to  8  feet  high  with  leathery, 
oblong  or  oval  leaves  1  to  3  inches  long.  The  flowers  are  imperfect,  with  the 
staminate  and  pistillate  flowers  on  separate  plants.  Both  kinds  of  flowers  are 
in  catkins,  but  the  pistillate  catkins  are  shorter.    The  fruit  is  a  small  drupe. 


HEATH  FAMILY  (ERICACEAE) 

A  fairly  large  family  containing  such  well-known  plants  as  rhododendron 
and  the  mountain  laurel  of  both  the  East  and  the  West  and  the  heather  of 
Scotland.  The  plants  from  which  wintergreen  essence  is  made  also  belong 
to  this  family  rather  than  to  the  wintergreen  family.  The  members  of  the 
heath  family  are  mostly  shrubs  with  simple  leaves  and  small  or  medium- 
sized  flowers  that  are  perfect  and  regular  or  nearly  so.  Only  one  represent- 
ative of  the  family  occurs  in  the  park. 

Texas  madrone  (Arbutus  texana)  (fig.  125). — A  shrub  or  small  tree  with  red 
or  reddish-brown   branches.     The  outer  bark  peels  off,   exposing  a  very 
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smooth,  red  or  reddish-brown  bark.  The  leaves  are  simple,  alternate, 
oblong  or  ovate,  and  1  to  3  inches  long.  The  small  flowers  are  white  or 
flesh-color  with  a  5-toothed  corolla  and  10  stamens.  The  fruit  is  a  reddish 
berry  about  the  size  of  a  currant. 

PRIMROSE  FAMILY  (PRIMULACEAE) 

A  family  of  herbs  with  simple  leaves  and  many  members  with  very 
beautiful  flowers.  The  flowers  have  a  numerical  plan  of  five.  The  sepals 
are  united  to  form  a  5-lobed  calyx,  and  the  petals  are  likewise  united  to 
form  a  tubular,  5-lobed  corolla.  The  five  stamens  are  attached  to  the  tube 
of  the  corolla,  and  there  is  a  single  pistil.  The  fruit  is  a  capsule.  The 
family  is  represented  in  the  park  by  one  genus  with  three  species. 

Brookweed,  waterpimpernel  (Samolus). — Smooth  herbs  with  alternate, 
entire  leaves  and  small,  white  flowers  in  terminal  clusters.  The  leaves  are 
more  or  less  spatula-shaped  or  oval.  S.  cuneatus  has  leaves  1  to  3  inches  long, 
the  upper  ones  with  a  clasping  base.  The  flowers  are  about  three-sixteenth 
of  an  inch  across.  S.floribundus  is  similar,  but  the  leaves  are  only  about  half 
as  large,  the  flowers  smaller  and  more  numerous,  and  none  of  the  leaves 
with  clasping  bases.  S.  ebracteatus  (fig.  126)  has  leaves  that  are  somewhat 
fleshy  and  have  winged  petioles  with  the  wings  extending  down  on  the 
stems. 

EBONY  FAMILY  (EBENACEAE) 

This  is  a  small,  chiefly  tropical  family  of  trees  or  shrubs  with  alternate, 
entire  leaves  and  flowers  which  on  some  trees  have,  in  our  representative 
of  the  family,  20  to  40  stamens  and  no  pistil,  while  on  other  trees  they  have 
a  pistil  and  10  or  12  imperfect  stamens.  The  fruit  is  a  several-celled  berry. 
Our  only  representative  of  the  family  is  the  following: 

Texas  persimmon  {Diospyros  texana)  (figs.  127,  128). — A  shrub  or  small 
tree,  which  is  widely  branched  and  has  heavy,  white  wood.  The  leaves  are 
mostly  oblong  and  nearly  sessile.  The  leaves,  small  branches,  and  the 
outsides  of  the  flowers  are  short-hairy.  The  calyx  is  5-  or  6-parted,  and  the 
fruit  is  black  and  edible  when  ripe.  Frequent  in  arroyos  and  dry  creek 
beds  in  the  lower  part  of  the  Chisos  Mountains  and  on  the  desert. 

OLIVE  FAMILY  (OLEACEAE) 

A  family  of  trees  and  shrubs  with  rather  variable  characters.  The  leaves 
are  opposite  and  may  be  simple  or  pinnate.  The  flowers  may  be  perfect 
or  imperfect.  The  calyx  usually  is  4-cleft,  but  in  one  genus  5-  to  1 5-lobed; 
the  corolla  may  be  4-,  5-,  or  6-lobed  or  cleft,  or  it  may  be  lacking.  There 
may  be  either  two  or  four  stamens.  The  fruit  may  be  a  drupe,  capsule,  or 
samara.    Three  genera  are  represented  in  the  park. 
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Figure    124. — evening-primrose  {Oenothera         Figure  125. — texas   ma  drone  (Arbutus 
triloba).  texana). 


Figure    126. — brookweed    (Samolus    ebrac-         Figure    127.— texas   persimmon    {Diospyros 
teatus).  texana). 


Figure   128. — texas  persimmon    (Diospyros       ■  Figure     129. 
texana ) .  scordioides) . 


butterflybush  (Buddleia 


Forestiera. — Shrubs  with  simple,  opposite  leaves  and  inconspicuous  flowers, 
which  may  be  perfect  or  imperfect.  The  corolla  is  usually  lacking,  but 
there  is  a  small  calyx  and  two  or  four  stamens.  The  fruit  is  a  black  drupe, 
edible  but  not  very  palatable.  F.  neomexicana  has  oblong  leaves  with  very 
minutely  toothed  margins.  F.  angustifolia  has  narrow  leaves  with  entire 
margins  which  are  rolled  inward.  The  leaves  of  both  species  are  }{ to  1  inch 
long. 

Ash  (Fraxinus). — Trees  or  shrubs  with  opposite,  pinnate  leaves,  small, 
greenish  or  white  flowers,  and  winged,  usually  1 -seeded  fruits  (samaras). 
The  four  species  found  in  the  park  may  be  distinguished  as  follows: 

1.  Flowers  with  corollas;  leaflets  3  to  7      F.  cuspidata 

Flowers  without  corollas 2 

2.  Leaflets  usually  not  more  than  three-fourths  of  an  inch  long;  petiole 

and  central  axes  of  leaves  narrowly  winged F.  greggii 

Leaflets   more   than    three-fourths   of  an   inch   long;    petioles   and 
central  axes  of  leaves  not  winged      3 

3.  Wing  of  fruit  terminal  or  only  slightly  extended  on  the  body — F.  standleyi 

var.  lasia 
Wing  of  fruit  extending  to  below  the  middle  of  the  body — F.  berlandieriana 
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Menodora. — Low  plants  that  are  partly  herbaceous  but  woody  at  the  base. 
The  leaves  are  opposite,  sessile  or  nearly  so,  and  mostly  entire.  The 
flowers  are  yellow,  perfect,  with  a  5-  to  15-lobed  calyx  with  narrow  lobes, 
a  5-  or  6-lobed  corolla,  2  stamens,  and  1  pistil.  The  fruit  is  a  2-celled  and 
usually  4-seeded  capsule.  M.  decemfida  var.  longifolia  has  narrowly  linear 
leaves,  which  may  be  an  inch  or  more  long,  and  flowers  with  short  tubes. 
M.  longiflora  has  linear  or  lance-shaped  leaves,  and  flowers  with  tubes  1  to  2 
inches  long.  M.  scabra  has  leaves  that  are  linear  to  oblong  and  usually  less 
than  an  inch  long,  and  rather  large  flowers  with  short  tubes. 

LOGANIA  FAMILY  (SPIGELIACEAE) 

Herbs,  shrubs,  or  trees  with  opposite,  usually  entire  leaves  with  stipules 
or  with  stipular  line  or  membrane  between  them.  The  flowers  are  perfect 
and  are  constructed  on  a  numerical  plan  of  either  four  or  five.  The  family 
is  represented  in  the  park  by  the  following  species: 

Woolly  butter flybush  {Buddleia  mar rubiij olid). — A  velvety-hairy  shrub  with 
ovate  or  oval,  short-petioled  leaves  about  half  an  inch  long.  The 
creamy-yellow  or  yellow-orange  flowers  are  borne  in  axillary  headlike 
clusters  near  the  ends  of  branches.  The  calyx  and  corolla  are  4-toothed 
or  lobed,  and  the  four  very  short  stamens  are  attached  to  the  middle  of  the 
corolla  tube.  Found  in  several  places  along  or  near  the  Rio  Grande. 
B.  scordioides  (fig.  129),  which  has  narrower  leaves,  has  been  found  on  shrub- 
inhabited  slopes  and  hills  near  the  park  area  and  may  be  present  in  the 
park.  It  is  usually  a  larger  plant  than  B.  marrubiifolia,  ranging  in  height  to 
about  4  feet. 

GENTIAN  FAMILY  {GENT  I  AN  ACE  AE) 

The  gentian  family  is  made  up  of  smooth  herbs  with  opposite  or  whorled 
leaves  and  perfect  flowers,  some  of  which  are  extremely  beautiful.  The 
calyx  and  corolla  are  both  usually  tubular  and  more  or  less  toothed  or 
lobed,  and  the  stamens  are  on  the  tube  of  the  corolla.  There  is  one  pistil 
with  a  single  style  and  usually  a  2-lobed  stigma.  Only  two  representatives 
of  the  family  have  been  found  in  the  park. 

Centaurium  calycosum. — An  erect  herb  growing  4  to  10  inches  high  with 
opposite,  simple,  linear  or  oblong  leaves  y2  to  1  inch  long,  and  starlike,  pink 
or  rose-colored  flowers  about  half  an  inch  across  borne  in  the  forks  of  the 
branches  or  in  the  axils  of  the  upper  leaves.  Found  at  Gano  Spring,  west  of 
the  Chisos  Mountain  area,  as  well  as  along  the  Rio  Grande. 

Prairie-gentian  (Eustoma  exaltatum)  (fig.  125). — A  perennial  herb  growing 
15  to  30  inches  tall  with  broadly  oblong  leaves,  which  are  sessile  and  have  a 
tendency  to  clasp  the  stem  with  a  somewhat  heart-shaped  base.  The 
flowers  are  blue,  lavender,  or  sometimes  white,  and  quite  large,  the  corolla 
nearly  2  inches  long.     The  stamens  are  on  the  corolla  tube  and  have  very 
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slender  filaments.  There  are  two  stigmas,  and  the  style  is  sometimes  very 
short  or  lacking  entirely.  Found  at  several  places  along  the  Rio  Grande  and 
in  the  vicinity  of  certain  springs. 

DOGBANE  FAMILY  (APOCYNACEAE) 

A  family  of  herbs  or  rarely  shrubs,  most  of  which  have  a  milky  juice 
containing,  among  other  things,  some  rubber.  The  flower  structure  is 
much  like  that  of  a  gentian  except  that  there  are  two  pistils.  The  fruit 
consist  of  two  pods  with  large  numbers  of  seeds,  and  the  seeds  are  usually 
provided  with  long  hairs,  which  aid  in  wind  dissemination.  Two  repre- 
sentatives of  the  family  are  found  in  the  park. 

Dogbane  {Apocynum  androsaemifolium). — A  branched  herb  growing  1  to  4 
feet  high  with  simple,  entire,  opposite  leaves,  white  milky  juice,  and  clusters 
of  pink,  bell-shaped  flowers  with  darker  stripes.  The  slender  pods  are  3  to 
4  inches  long.  The  stem  is  usually  stained  red  on  one  side.  Found  in 
moist  places  in  the  Chisos  Mountains. 

Longtube  (Macrosiphonia  macro  siphon)  (fig.  131). — A  perennial  plant 
usually  at  least  partly  shrubby.  The  leaves  are  opposite,  oblong,  oval  or 
nearly  round  and  somewhat  woolly  beneath.  The  large,  white  flowers 
are  very  showy  and  conspicuous  during  the  early  part  of  the  day  but  they 


Figure      130. —prairie-gentian      (Eustoma         Figure  131. — longtube  {Macrosiphonia  ma- 
exaltatum).  crosiphon) . 
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soon  wither.  The  corolla  tube  may  be  3  to  4  inches  long,  and  the  open  part 
of  the  corolla  may  be  2  to  3  inches  across.  The  flowers  are  borne  in  the 
axils  of  the  upper  leaves.  Found  in  several  places  in  the  lower  parts  of  the 
Chisos  Mountains,  especially  on  the  more  open  slopes. 

MILKWEED  FAMILY  (ASCLEPIADACEAE) 

The  milkweek  family  is  characterized  by  opposite  or  whorled  leaves, 
ordinarily  abundant,  milky  juice,  and  curiously  shaped  flowers.  Some  of 
the  flowers  are  beautiful  and  pleasantly  fragrant,  while  others  are  ill-smelling, 
but  all  have  much  the  same  highly  specialized  form  designed  to  bring  about 
cross  pollination  through  the  aid  of  insects.  From  the  base  of  the  stamens 
grows  a  corollalike  structure  called  the  crown.  The  five  lobes  of  the  crown 
are  united  at  the  base  into  a  column  or  collar  whose  height  varies  in  dif- 
ferent species.  At  varying  heights  on  their  inner  surfaces  the  lobes  bear 
spurs  that  may  or  may  not  extend  beyond  the  crown.  The  lobes  are  usually 
called  hoods,  and  the  spurs  are  called  horns.  The  whole  structure  sur- 
rounds the  stamens  and  forces  the  anthers  to  touch  in  a  circle  around  the 
pistil.  In  most  cases  the  filaments  are  united  into  a  column  and  the  sepals 
are  turned  back  when  the  flower  is  in  full  bloom.  If  you  insert  a  pin  into 
one  of  the  slits  of  the  crown  of  a  milkweed  flower  and  pull  upward  you  will 
find  two  pollen  masses  hanging  to  the  pin.  When  a  bee  alights  on  the  crown 
for  the  purpose  of  obtaining  nectar  its  foot  is  very  likely  to  slip  into  one  of 
these  slits,  and,  when  the  foot  is  withdrawn,  the  pollen  masses  cling  to  it 
just  as  they  did  to  the  pin.  If  the  bee  now  flies  to  another  flower  the  pollen 
masses  may  come  in  contact  with  the  stigmatic  surfaces,  and  pollination 
is  thus  accomplished.  The  fruits  of  milkweeds  are  pods  containing  many 
seeds;  the  seeds  are  usually  provided  with  silky  hairs,  which  aid  in  wind 
dissemination.  The  members  of  the  milkweek  family  found  in  the  park 
may  be  distinguished  as  follows: 

1.  Crown  of  5  inflated  bags Sarcostema  (p.  137) 

Crown  not  as  above 2 

2.  Stems  not  twining 3 

Stems  twining 4 

3.  Stems  erect;  corolla  reflexed Milkweed  (Asclepias)  (p.  137) 

Stems  decumbent;  corolla  rotate 

Antelopehorn  (Asclepiodora  decumbens)  (p.  137) 

4.  Lobes  of  crown  sharp-pointed Rouliniella  (p.  138) 

Lobes  of  crown  not  sharp-pointed 5 

5.  Crown  consisting  of  5  flat  or  slender  and  distinct  scales  or  processes 

Metastelma  barbigerum  (p.  138) 
Crown  a  fleshy,  5-  to  10-lobed  ring  or  disk  .  Vincetoxicum  reticulatum  (p.  1 38) 
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Figure     13  2.  —  antelopehorn  Figure  133. — Sarcostemma  heterophyllum. 

(Asclepiodora  decumbens). 


Milkweed  {Asclepias). — This  is  the  largest  and  most  typical  genus  of  the 
family;  its  members  can  usually  be  recognized  by  the  abundant  milky  juice 
and  the  typical  milkweed  flowers  arranged  in  many-flowered  umbels. 
Five  species  have  been  found  in  the  park;  they  may  be  distinguished  as 
follows: 

1.  Plants  only  a  few  inches  high,  with  2  or  4,  rarely  6,  leaves  and  2 

clusters  of  pink  or  white  flowers A.  nummularia 

Plants  more  than  a  few  inches  tall  and  with  more  than  6  leaves    .    .        2 

2.  Leaves  linear,  whorled  in  threes  or  sixes A.  galioides 

Leaves  not  linear,  opposite 3 

3.  Leaves  sessile A.  elata 

Leaves  petioled 4 

4.  Flowers  yellowish  green;  hoods  long-stalked A.  longicornu 

Flowers  white;  hoods  sessile A.  texana 


Antelopehorn  (Asclepiodora  decumbens)  (fig.  132). — A  frequent  plant  of  the 
open  grassy  slopes.  This  species  differs  from  members  of  Asclepias  by  a 
rotate,  somewhat  spreading  corrolla.  The  crown  is  of  five-hooded  fleshy 
bodies,  each  with  a  salient  crest.    The  leaves  are  alternate. 

Sarcostemma. — Twining  plants  with  petioled  leaves  and  fragrant  flowers 
in  stalked  umbels.    Three  species  have  been  found  in  the  park.     S.  crispum 
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has  the  umbel  stalks  much  shorter  than  the  leaves,  and  the  leaves  are  narrow, 
almost  linear.  S.  heterophyllum  (fig.  133)  is  smooth,  with  the  umbel  stalks 
nearly  as  long  as  the  leaves  and  the  flowers  purplish.  S.  torreyi  is  densely 
short-hairy,  with  the  umbel  stalks  nearly  as  long  as  the  leaves  and  the 
flowers  white. 

Metastelma  barbigerum. — A  perennial,  twining  herb  with  small,  opposite 
leaves  and  small,  whitish  flowers  in  umbels  in  the  axils  of  leaves.  The 
plant  is  smooth,  except  that  the  narrow  leaves  of  the  corolla  are  densely 
white-hairy  on  the  inner  side. 

Rouliniella  unifaria.—A  twining  plant  with  heart-shaped  or  arrow-shaped, 
pointed,  opposite  leaves  and  small,  greenish-white  flowers  in  clusters  that 
are  more  like  racemes  than  umbels.  The  pods  are  oblong,  thick,  and  3  to 
4  inches  long. 

Vincetoxicum  reticulatum. — A  hairy,  twining  plant  with  heart-shaped  leaves 
and  green,  5-lobed  flowers  in  long-stalked  umbels  in  the  axils  of  leaves. 
The  corolla  is  green,  but  has  a  network  of  purplish  veins.  This  plant  is 
sometimes  called  pearl-milkweed  because  each  flower  has  a  silvery  crown 
in  the  center  that  resembles  a  pearl. 

MORNINGGLORY  FAMILY  (CONVOLVULACEAE) 

A  family  of  annual  or  perennial  herbs,  mostly  twining  or  trailing.  The 
leaves,  when  present,  are  alternate.  The  flowers  are  complete,  perfect, 
and  regular.  The  five  sepals  are  more  or  less  united  and  remain  on  the 
fruit,  while  the  five  petals  are  completely  united  to  form  a  bell-shaped  or 
funnel-shaped  corolla.  The  five  stamens  are  attached  to  the  corolla,  and 
the  fruit  is  a  capsule  containing  a  small  number  of  relatively  large  seeds. 

1.  Leafless,  twining  parasites Dodder    {Cuscuta)  (p.  138) 

Leafy,  green  plants 2 

2.  The  2  styles  distinct;  stems  not  twining 3 

The  styles  united  up  to  the  stigma;  stems  twining 4 

3.  Ovary  deeply  2-lobed Dichondra  (p.  139) 

Ovary  not  deeply  2-lobed Evolvulus  (p.  139) 

4.  Stigmas  knob-shaped      5 

Stigmas  threadlike  or  cylindrical Convolvulus  (p.  139) 

5.  Corolla   tube   narrow;   stamens   and   style   extending   beyond   the 

corolla Quamoclit  (p.  139) 

Corolla  tube  bell-shaped;  stamens  and  style  shorter  than  the  corolla 
tube Ipomoea  (p.  139) 

Dodder  {Cuscuta  indecora). — The  dodder  is  a  leafless  parasite  and  is 
easily  recognized  by  the  twining,  tangled  mass  of  very  slender,  yellow 
stems  growing  on,  and  attached  to,  various  other  kinds  of  plants.  It 
contains  no  chlorophyll  and,  therefore,  has  no  green  color. 
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Glorybind,  bindweed  {Convolvulus  hermannioides) . — A  twining  or  trailing 
plant  with  alternate,  variously  lobed  or  toothed  or  sometimes  entire  leaves 
and  abundant  flowers  that  resemble  those  of  the  morningglory  but  are 
smaller.  When  the  flowers  first  open  they  are  pure  white  but  they  soon 
become  red-centered.  C.  incanus  is  similar,  but  the  flowers  are  not  red- 
centered.    They  are  either  pure  white  or  pink-tinged. 

Dichondra. — Creeping  but  not  twining  herbs  with  alternate,  entire, 
petioled  leaves  with  kidney-shaped  or  nearly  round  blades.  The  flowers 
are  shaped  like  those  of  a  morningglory  but  are  very  small  and  incon- 
spicuous and  yellowish  or  white  in  color.    Two  species  occur  in  the  park. 

D.  argentea  has  silvery  leaves  and  D.  brachypoda  green  ones. 

Evolvulus. — Low,  prostrate  or  somewhat  erect  herbs,  often  with  woody 
base,  with  small,  alternate,  entire  leaves  and  little,  blue,  morningglory-like 
flowers  usually  less  than  a  half  inch  across.  E.  pilosus  has  leaves  that  are 
very  hairy  on  both  sides  and  flowers  that  are  nearly  half  an  inch  across. 

E.  alsinoides  has  the  leaves  nearly  smooth  above  and  flowers  only  about 
one-fourth  inch  across. 

Morningglory  (Ipomoea). — The  wild  morningglories  are  easily  recognized 
because  of  their  resemblance  to  cultivated  morningglories.  /.  lindheimeri 
has  3-lobed  leaves  and  large  pink  or  purple  flowers  as  large  or  larger  than 
those  of  cultivated  varieties.  /.  costellata  has  leaves  that  are  cleft  into 
five  to  seven  narrow  segments,  and  the  flowers  are  only  about  an  inch 
long  and  have  smooth  sepals.  It  is  an  annual.  /.  rupicola  is  a  rare  species 
found  only  in  the  Dead  Horse  Mountain  area. 

Ivy  starglory  (Quamoclit  hederifolia). — A  twining  vine  with  3-lobed  leaves 
and  light  scarlet  flowers  with  narrow  tubes  about  an  inch  long  and  with 
the  stamens  and  style  a  little  longer  than  the  tube. 

PHLOX  FAMILY  (POLEMONIACEAE) 

The  phlox  family  consists  of  small  or  medium-sized  herbs  or  low  shrubs, 
often  with  very  beautiful  flowers.  The  flowers  have  a  numerical  plan  of 
five,  with  a  5-lobed,  persistent  calyx,  a  5-lobed,  tubular  corolla,  five  stamens, 
and  one  pistil  with  a  3-lobed  style.    The  fruit  is  a  dry  pod  or  capsule. 

Phlox  (Phlox  mesoleuca)  (fig.  134). — A  herbaceous  plant  growing  8  or  more 
inches  high  with  opposite,  linear,  sessile  leaves,  which  are  2  to  4  inches  long, 
and  conspicuous,  pink,  purplish,  or  sometimes  white  flowers.  The  corollas 
have  a  long,  narrow  tube  and  broad  flat  lobes  and  are  about  an  inch  or 
less  across. 

Gilia. — The  flowers  of  the  gilias  have  funnel-shaped  corollas,  and  the 
leaves  are  usually  alternate  and  not  entire.  Four  species  occur  in  our  flora. 
The  most  conspicuous  of  these  is  G.  aggregata  (fig.  135),  which  has  bright 
scarlet  flowers  with  corolla  tubes  about  \){  inches  long  and  pinnate  leaves 
with  very  narrow  lobes.    It  is  found  mostly  on  shady  slopes  in  the  mountains 
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and  grows  1  to  2  feet  tall  with  few  or  no  branches.  The  other  species  are 
much  branched  and  have  much  smaller  flowers  which  are  purplish  in  color. 
G.  laxiflora  grows  about  6  to  8  inches  high  and  has  flowers  with  very  narrow 
tubes  about  an  inch  long.  The  leaves  are  similar  to  those  of  G.  aggregata  but 
smaller.  G.  rigidula  has  flowers  that  are  very  short  funnel-shaped  and  leaves 
that  are  reduced  to  simple,  very  narrow  blades  1  inch  or  less  long.  G. 
rigidula  subsp.  insignis  is  found  on  Dog  Flats  and  in  the  Dog  Canyon  area. 
G.  incisa  also  has  short,  funnel-shaped  flowers  and  is  the  only  species  with 
broad  leaves.  The  leaves  are  1  inch  or  less  long  and  half  an  inch  or  less 
broad,  with  conspicuously  toothed  margins. 

Loeselia. — This  genus  has  flowers  somewhat  intermediate  between  Phlox 
and  Gilia,  and  the  leaves  may  be  either  opposite  or  alternate  but  usually  are 
not  entire.  L.  scariosa  produces  long,  wandlike  branches  with  opposite, 
lance-shaped,  toothed  leaves  about  an  inch  long  and  small,  pinkish  flowers. 
L.  havardii  is  usually  only  3  or  4  inches  high  and  profusely  branched.  The 
leaves  are  alternate  and  each  consists  of  a  stalk  and  three  or  more  very 
narrow  leaflets. 

WATERLEAF  FAMILY  (HYDROPHYLLACEAE) 

The  waterleaf  family  is  of  little  economic  importance  except  for  the  orna- 
mental flowering  plants  that  it  contains.  Its  members  are  mostly  herbs 
with  regular  flowers  having  a  numerical  plan  of  five.    Both  the  calyx  and 


Figure  734. — phlox  (Phlox  mesoleuca). 


Figure  735. — Gilia  aggregata. 


i    } 

/4>,  >A^ 

\"    i 

i^<         t? 

corolla  are  tubular  and  bell-shaped,  and  the  five  stamens  are  attached  to  the 
corolla  tube.  There  are  two  styles,  but  in  some  cases  they  are  completely 
united  into  one.    The  fruit  is  a  dry  capsule. 

Nama. — Herbs  or  half  shrubs  with  alternate,  usually  entire  leaves  and 
medium-sized  flowers  that  vary  from  purplish  to  white  but  are  most  often 
purple.    The  following  key  will  serve  to  distinguish  the  species: 

1.  Plants  perennial N.  havardii  (fig.  136) 

Plants  annual;  leaves  all  or  mostly  alternate 2 

2.  Leaves  less  than  half  an   inch  long;  corolla  one-sixth  inch  long 

or  less N.  torynophyllum 

Leaves  and  corollas  larger 3 

3.  Stem  leaves  sessile  and  clasping  the  stem N.  undulatum 

Stem  leaves  stalked  or,  if  sessile,  not  clasping N.  hispidum 

Phacelia. — The  phacelias  differ  from  the  namas  primarily  in  having  the 
flowers  arranged  in  a  curved  or  partly  coiled  cluster.  The  four  species  that 
occur  in  the  park  may  be  distinguished  as  follows: 

1.  Leaves  not  pinnately  divided,  though  deeply  lobed 2 

Leaves  pinnately  divided 3 

2.  Plants  large  and  stout,  more  than  a  foot  high;  stamens  exserted  from 

corolla P.  integrijolia  var.  robusta 

Plants  smaller,  less  than  a  foot  high;  stamens  included  in  corolla 

P.  coerulea  (fig.  137) 

3.  Leaves  with  large,  coarse  lobes P.  congesta 

Leaves  dissected  into  small  lobes      P.  popei 

BORAGE  FAMILY  (BORAGINACEAE) 

Mostly  rough-hairy  herbs  or  small  shrubs  with  simple,  entire,  alternate 
leaves  and  flowers  either  solitary  or  clustered,  often  in  spikes,  that  tend  to  be 
somewhat  coiled  or  one-sided.  The  flowers  usually  have  a  5-toothed  or 
5-lobed  calyx,  which  may  be  somewhat  irregular,  and  a  5-lobed  corolla 
which  is  regular  or  nearly  so.  There  are  five  stamens  and  one  pistil,  but 
sometimes  the  pistil  is  lobed  and  often  the  ovary  is  deeply  4-lobed.  The 
fruit  is  1-  to  4-seeded  and  often  splits  up  into  one  to  four  1 -seeded  nutlets. 

1.  Ovary  unlobed  or  only  slightly  lobed 2 

Ovary  deeply  4-lobed 4 

2.  Flowers  in  terminal  heads  or  axillary Coldenia  (p.  142) 

Flowers  in  scorpioid  spikes  or  racemes 3 

3.  Fruit  drupaceous Tournefortia  (p.  142) 

Fruit  dry,  separating  into  2  or  4  nutlets Heliotropium  (p.  143) 
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4.  Fruit  burlike;  nutlets  armed  with  hooked  prickles 5 

Fruit  not  burlike;  nutlets  smooth  or   rough    but  not  armed  with 

hooked  prickles 6 

5.  Fruiting  stalks  erect Stkkseed  (Lappula)  (p.  144) 

Fruiting  stalks  recurved Hackelia  (p.  144) 

6.  Nutlets  attached  at  the  very  base Lithospermum  (p.  144) 

Nutlets  attached  on  the  inner  side  from  the  base  to  or  above  the 

middle Cryptantha  (p.  143) 

Coldenia. — Small,  very  leafy  shrubs  with  alternate  leaves  and  sessile  flowers 
variously  arranged.  Four  species  have  been  found  in  the  park.  C.  canes- 
cens  has  white  or  pink  flowers  and  leaves  about  one-fourth  inch  long  and 
about  half  as  wide.  C.  hispidissima  has  blue  or  purple  flowers  and  very 
narrow  leaves.  C.  mexicana  has  blue  or  purplish  flowers  and  leaves  that 
are  about  intermediate  between  the  two  preceding  species.  C.  greggii 
(fig.  138)  is  a  low,  much-branched  shrub  with  small,  ovate  or  oval  leaves 
and  pink  to  magenta  flowers  in  headlike  clusters.  The  calyx  lobes  are  very 
narrow  and  the  corolla  is  bell-shaped. 

Tournejortia  monclavana. — Erect  plants  a  foot  or  less  high,  chiefly  herbaceous 
and  with  soft  pubescence  throughout.  The  leaves  are  lance-oblong  to 
deltoid-ovate,  1  to  3  inches  long,  and  rounded  or  truncate  at  the  base. 


Figure  736. — Nama  havardii. 


Figure  137 . — Phacelia  coerule 
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Figure  738. — Coldenia  greggh 


Cryptantha. — Very  hairy  plants  with  small,  usually  white  flowers  and  four 
or  fewer  nutlets,  which  are  not  armed  with  prickles.  Four  species  have 
been  found  in  the  park.  C.  albida  is  a  low  plant  which  is  much  branched 
from  the  base  and  has  leaves  that  are  less  than  an  inch  long.  C.  coryi 
(fig.  139)  is  a  much  larger  and  stouter  plant,  growing  from  a  few  inches  to 
a  foot  or  more  high,  with  few  branches  and  leaves  that  vary  up  to  2  inches 
or  more  long.  C.  mexicana  is  a  low  and  much-branched  plant,  but  its  leaves 
are  intermediate  in  size  between  those  of  the  two  preceding  species.  C. 
angustifolia,  which  occurs  quite  frequently  in  the  desert  scrub  areas,  is  a 
stout,  leafy  plant  having  a  great  abundance  of  stiff  hairs.  The  racemes  are 
not  bracted  and  the  calyx  lobes  are  very  narrow.  The  plant  is  usually 
prostrate  or  partly  so. 

Heliotrope  {Heliotr  opium). — Herbs  or  shrubs  with  usually  alternate,  entire 
leaves  and  flowers  borne  in  spikes  or  spikelike  clusters  or  sometimes  along 
leafy  stems  between  or  opposite  the  leaves.  The  ovary  of  the  flower  may 
be  unlobed  or  2-  or  4-lobed  but  not  deeply  lobed.  In  fruit,  however,  it 
usually  splits  up  into  four  nutlets  or  sometimes  only  two.  In  some  species 
the  flowers  are  very  fragrant.    H.  angustifolium  is  erect  and  densely  branched 
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from  a  woody  base.  The  stems  are  stiff,  very  leafy,  and  more  or  less  white- 
hairy.  The  leaves  are  one-fourth  to  one-half  inch  long  and  very  narrowly 
linear  with  rolled-in  margins.  The  flowers  are  yellowish  and  are  borne  in 
few-flowered  spikes,  which  are  slender  and  nearly  straight.  H.  confer tifolium 
is  very  much  branched  and  tufted  from  a  woody  base  and  is  silvery-white 
with  dense,  silky  hairs.  The  leaves  are  crowded,  especially  near  the  ends 
of  the  branches.  They  are  narrowly  oblong  or  linear,  less  than  one-fourth 
inch  long,  and  white  on  both  sides.  The  flowers  are  white  or  purplish  and 
are  mostly  clustered  among  the  leaves  near  the  ends  of  branches.  H. 
convolvulaceum  is  a  loosely  branched,  hairy  annual  with  narrowly  lance- 
shaped  or  ovate  leaves  and  white,  fragrant  flowers  scattered  along  the 
stems,  mostly  opposite  the  leaves.  H.  curassavicum  (fig.  140)  is  smooth 
throughout  and  has  narrowly  lance-shaped,  somewhat  fleshy  leaves.  The 
flowers  are  borne  in  one-sided  spikes,  commonly  in  pairs  or  forked.  H. 
procumbens  has  partly  trailing  stems,  oval,  petioled  leaves  l/2  to  1  inch  long 
and  small  flowers  in  slender,  one-sided  spikes.  H.  glabriusculum  (fig.  141) 
is  slightly  hairy  on  the  stems,  but  the  leaves  are  green  and  smooth,  narrowly 
lance-shaped,  and  about  an  inch  long.  The  flowers  are  white  with  a  green 
eye  and  are  borne  in  rather  short,  one-sided  spikes,  which  are  usually  soli- 
tary but  often  forked.  H.  molle  is  a  low  plant  with  fairly  large,  petioled 
leaves  with  blades  2  to  4  inches  long  and  half  as  broad.  The  small  flowers 
are  crowded  in  several  short,  one-sided  and  coiled  spikes,  and  the  dry 
fruit  is  somewhat  velvety.  H.  greggii  (fig.  142)  is  a  somewhat  spreading 
plant  with  a  more  or  less  woody  base.  The  leaves  are  narrowly  linear,  flat, 
and  about  an  inch  long.     The  showy,  white  flowers  are  very  sweet-scented. 

Stickseed  {Lappula  redowskii)  (fig.  143). — An  erect,  annual  plant  growing 
from  6  inches  to  2  or  3  feet  tall,  the  larger  plants  branched  above  the  middle. 
The  plant  is  somewhat  hairy,  the  hairs  being  short  and  ash-colored.  The 
leaves  vary  from  linear  to  oblong  or  lance-shaped,  the  lower  ones  often 
more  than  an  inch  long,  the  upper  ones  shorter.  The  flowers  vary  from 
blue  to  yellowish  and  are  borne  opposite  the  reduced  leaves  along  the  upper 
parts  of  the  stems.  The  nutlets  are  armed  with  a  single  row  of  prickles  on  the 
back. 

Hackelia  grisea. — This  plant  somewhat  resembles  Lappula  redowskii,  but  it 
is  perennial  and  has  bracted  flower-stalks  which  recurve  in  fruit.  The  plant 
has  been  found  in  the  Persimmon  Gap-Dog  Flat  area. 

Gromwell,  puccoon  (Lithospermum) . — Somewhat  hairy,  perennial  herbs 
with  alternate,  sessile  leaves  and  flowers  in  the  axils  of  upper  leaves  or  in 
leafy  spikes.  The  flowers  have  tubular  corollas,  and  the  fruit  consists  of 
four  bony,  white  nutlets  attached  by  the  base.  L.  multiflorum  has  orange 
flowers  with  corolla  tubes  about  one-half  inch  long,  while  L.  viride  has 
dull-green  flowers  with  corolla  tubes  about  1  inch  long.  L.  incisum  (fig.  144) 
has  also  been  found  in  the  park. 
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Figure  139. — Cryptantha  coryi. 


Figure   140. — h eliotrope  {Heliotr opium 
curassavicum). 


Figure   141. — heliotrope  (Heliotropium         Figure   142. — heliotrope  (Heliott opium 
glabriusculum) .  greggH)- 


VERBENA  FAMILY  (VERBENACEAE) 

Herbs  or  shrubs  with  opposite,  simple  leaves,  flowers  with  2-lipped  or 
irregular  corollas,  and  stamens  in  two  pairs  of  unequal  length.  The  fruit 
consists  of  two  or  four  1 -seeded  nutlets,  formed  from  the  splitting  of  the 
unlobed  ovary. 

1.  Nutlets,  in  fruit,  4 ,    .        2 

Nutlets,  in  fruit,  2 3 

2.  Flowers  borne  in  terminal  spikes  or  headlike  spikes    .    .  Verbena  (p.  146) 
Flowers  borne  in  axillary,  3-flowered  clusters    .  Tetraclea  coulteri  (p.  148) 

3.  Herbs Phyla  incisa  (p.  147) 

Shrubs 4 

4.  Leaves  broadest  near  the  base;  corolla  much  less  than  half  an  inch 

long 5 

Leaves  broadest  near  the  apex;  corolla  more  than  one-half  inch 
long Bouchea  spathulata  (p.  146) 

5.  Fruits  fleshy  at  maturity Lantana  macropoda  (p.  147) 

Fruits  dry      Lippia  (p.  147) 

Bouchea  spathulata. — A  densely  branching,  low  shrub,  occurring  in  dry 
canyons  and  on  dry,  rocky  ridges  and  mountainsides.  Known  only  from 
areas  east  of  the  Chisos  Mountains  in  Big  Bend  National  Park. 

Verbena. — Erect  or  prostrate  herbs  with  simple,  often  pinnately  lobed 
leaves  and  terminal,  bracted  spikes  of  flowers,  which  are  usually  blue  or 
purple  but  sometimes  white.  The  calyx  is  5-toothed,  the  corolla  has  five 
unequal  lobes,  the  stigma  is  2-lobed,  and  the  fruit  at  maturity  consists  of 
four  nutlets.  Six  species  occur  in  the  park.  V.  bipinnatifida  is  a  low,  hairy 
plant  with  leaves  1  to  4  inches  long  and  two  or  three  times  cleft  into  sharply 
cut  and  toothed  lobes.  The  bluish-purple  or  lilac  flowers  are  about  one- 
third  of  an  inch  across  and  are  borne  in  spikes  that  become  quite  long  as 
they  mature.  V.  ciliata  is  similar,  but  the  stems  are  more  likely  to  be 
partly  prostrate,  the  leaves  are  only  once  or  twice  cleft,  and  the  flowers  are 
somewhat  smaller,  often  less  than  one-fourth  inch  across.  V.  racemosa  is 
also  similar  to  the  above  two  species  and  is  sometimes  difficult  to  distinguish 
from  them  in  the  field,  but  usually  its  flowers  are  white.  All  three  species 
resemble  the  common  cultivated  verbenas  of  flower  gardens.  V.  halei  is  a 
slender,  nearly  smooth  herb  8  inches  to  nearly  3  feet  tall,  usually  branching 
only  near  the  top,  with  variously  toothed  or  lobed  leaves  and  slender,  open 
spikes  with  small,  bluish  flowers.  V.  neomexicana  is  a  short-hairy  plant  with 
stems  branched  from  the  base,  the  branches  4  to  14  inches  long,  with 
coarsely  toothed  or  lobed,  rather  narrow  leaves  which  are  usually  less 
than  2  inches  long,  and  slender,  open  spikes  of  purple  flowers.  This 
species  is  represented  by  its  variety  hirtella  (fig.  145).  V.  wrightii  (fig.  146) 
has  leaves  deeply  3-  to  7-parted  and  narrowed  at  the  base  into  winged 
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Figure  743. — stickseed  (Lappula  redowskii). 


Figure    144. — puccoon    (Lithospermum 
incisum). 


petioles  and  dense  spikes  of  light  purple  or  reddish-purple  flowers.  Fre- 
quent in  the  Chisos  Mountains. 

Lantana  macropoda. — A  small  shrub  with  ovate  or  oblong  leaves  and  clusters 
of  white  or  purple  flowers  borne  on  stalks  two  or  three  times  the  length  of 
the  leaves.  The  bracts  are  nearly  as  long  as  the  corolla  and  the  fruit  is  a 
thin-fleshed  or  nearly  dry  drupe. 

Frogfruit  {Phyla  incisa). — A  herb  with  leaves  oblanceolate  and  toothed 
only  near  the  tip  and  short,  dense,  cylindrical  spikes  of  small  flowers.  The 
corolla  is  2-lipped,  the  upper  lip  notched  and  the  lower  lip  much  larger 
and  3-lobed. 

Lippia  (Alqysia). — Shrubs  with  spikes  of  small  flowers  with  2-lipped 
corolla  and  2-  or  4-toothed  or  2-lipped  calyx  inclosing  the  dry  fruit,  which 
separates  into  two  nutlets.  The  leaves  are  usually  ovate  or  oval  or  oblong 
and  may  be  either  toothed  or  entire.  L.  graveolens  has  yellowish-white 
flowers  in  short,  headlike  spikes  and  is  not  especially  fragrant.  L.  ligustrina 
(fig.  147),  called  whitebrush,  has  white  or  violet-tinged  flowers  in  long, 
slender  spikes  and  with  the  fragrance  of  vanilla.  It  is  considered  an 
excellent  honey  plant.  L.  wrightii  has  white  flowers  in  long,  slender  spikes 
and  with  the  odor  of  sage. 

PLANTS  OF  BIG  BEND  NATIONAL  PARK       <£        147 


Figure    745. 
hit telle 


Verbena   neornexicana    var .         Figure  746. —  Verbena  wrightii. 


Tetraclea  coulteri. — An  herb  growing  about  a  foot  high  with  nearly  entire, 
ovate  leaves  and  cream-colored  flowers  with  deeply  5-cleft  calyx  and  nearly 
regular  corolla.    The  four  stamens  extend  beyond  the  corolla. 

MINT  FAMILY  (LABIATAE) 

The  plants  of  this  family  have  quite  well  marked  family  characteristics 
by  which  they  are  usually  readily  recognized.  Most  of  them  are  aromatic, 
having  a  decided  mint  odor.  The  stems  are  usually  square  in  cross  section, 
and  the  leaves  are  opposite.  The  corollas  are  usually  decidedly  irregular, 
having  two  lips,  the  upper  of  which  may  be  either  entire  or  2-lobed  and  the 
lower  3-lobed,  although  some  members  of  the  family  have  nearly  regular 
corollas.  The  ovary  is  4-lobed,  usually  deeply  so,  and  the  fruit  consists 
of  four  1 -seeded  nutlets  enclosed  in  the  persistent  calyx.  Some  members  of 
the  family  are  used  in  medicine,  and  others  are  used  to  flavor  candy  and 
chewing  gum. 


1.  Ovary  merely  4-lobed,  the  style  arising  from  the  apex 

Germander  (Teucrium  cubense)  (p.  152) 
Ovary  deeply  4-cleft  into  4  nearly  distinct  parts,  the  style  arising 
from  between  them 2 
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2.  Corolla  nearly  regular;  plants  with  mint  odor  and  small  flowers 

Mint  {Mentha)  (p.  151) 
Corolla  conspicuously  2-lipped 3 

3.  Calyx  pouch-shaped  and  2-lobed,  the  lobes  entire 4 

Calyx  more  than  2-lobed 5 

4.  Herbs;  calyx  split  into  2  lobes,  the  upper  lobe  bearing  a  hump 

Skullcap  (Scutellaria  potosina)  (p.  152) 
Shrubs;  calyx  bladderlike  at  maturity  and  without  a  hump  on  the 
back Bladdersage  (Salazaria  mexicana)  (p.  151) 

5.  Calyx  teeth    10 Hoarhound  (Marrubium  vulgar e)  (p.  151) 

Calyx  teeth  5  or  fewer 6 

6.  Anther-bearing  stamens  2      7 

Anther-bearing  stamens  4      8 

7.  Upper  lip  of  corolla  flat,  not  concave,  the  stamens  usually  extending 

beyond  it False-pennyroyal  (Hedeoma)  (p.  151) 

Upper  lip  of  corolla  concave,  including  the  stamens  under  it  in  all 
cases  except  in  the  species  roemeriana  in  which  the  corolla  is  bright 

red  and  an  inch  or  more  long Salvia  (p.  151) 

8.  Upper  lip  of  corolla  flat,  not  concave,  the  stamens  usually  extending 
beyond  it;  flowers  numerous  in  a  whorl    Gianthyssop  (Agastache)  (p.  151) 
Upper  lip  of  corolla   concave,   including   the   stamens   under  it; 
flowers  6  in  each  whorl Betony  (Stachys)  (p.  152) 


Figure     147. — w  hitebrush      {Lip  pi  a         Figure    148. — h  oarhound    (Marrubium 
ligustrina).  vulgare). 


Figure  149. — salvia  {Salvia  regla). 


Figure      150. — G  ermander       ( Teucrium 

cubense) . 


Figure  151 . — Chamaesaracha  conioides. 


Figure    152. — desert    tobacco    (Nicotiana 
trigonophylla). 
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Gianthyssop  (Agastache) . — Tall  perennial  herbs  with  flowers  in  dense  or 
interrupted,  terminal  spikes.  Two  species  occur  in  the  park.  A.  micrantha 
has  lanceolate  leaves  with  triangular,  rather  sharp  teeth  and  small,  white 
flowers.  A.  pallidiflora  subsp.  havardii  has  heart-shaped  leaves  with  rounded, 
blunt  teeth  and  purple  flowers. 

False-pennyroyal  (Hedeoma). — Annual  or  perennial  herbs  with  small, 
entire  or  toothed  leaves  and  flowers  in  axillary  clusters.  There  are  two 
stamens  with  anthers  but  often  two  sterile  stamens  as  well.  Three  species 
are  found  in  the  park.  H.  drummondii,  the  commonest  one,  branches  from 
the  base  and  grows  from  a  few  inches  to  more  than  a  foot  high.  It  has 
entire  leaves.  H.  nanum  is  a  dwarf  species  growing  only  a  few  inches  high. 
It  also  has  entire  leaves.    H.  plicatum  has  sharply  toothed  leaves. 

Hoarhound  (Marrubium  vulgare)  (fig.  148). — A  white-woolly  plant,  usually 
about  a  foot  high,  with  wrinkled,  rounded-toothed  leaves  and  dense,  many- 
flowered,  axillary  whorls  of  flowers.  The  calyx  has  10  curved  teeth,  the 
alternate  ones  shorter,  and  the  small,  white  corolla  has  the  upper  lip  erect 
and  notched  and  the  lower  one  spreading  and  3-cleft. 

Mint  {Mentha). — Strongly  aromatic  plants  with  petioled,  toothed  leaves 
and  crowded,  small  flowers  in  axillary  clusters  or  slender,  terminal  spikes. 
The  species  occur  in  the  park.  M .  arvensis  has  stems  about  a  foot  high;  they 
are  somewhat  short-hairy,  especially  on  the  angles.  The  leaves  vary  from 
ovate  to  lanceolate  and  are  1  to  2  inches  long  and  toothed.  The  flowers  are 
usually  pink  and  all  are  in  axillary  clusters.  M.  spicata  (spearmint)  is  a 
European  species  that  has  been  naturalized  in  this  country  and  is  now 
widely  distributed.  It  is  similar  to  M.  arvensis  but  often  grows  a  little  taller, 
is  not  hairy,  and  the  flowers  are  pale  purple  and  are  arranged  in  slender, 
terminal  spikes. 

Bladdersage  (Salazana  mexicana). — A  low,  twiggy  shrub  with  SxTiall, 
oval,  entire  leaves  and  violet  or  white  flowers  in  short,  terminal  clusters. 
The  stems  are  whitish  with  very  short,  white  hairs  but  the  leaves  are  nearly 
smooth  and  green.  The  calyx  becomes  much  inflated  and  bladderlike 
after  blooming. 

Sage  (Salvia). — Annuals  or  perennials,  mostly  with  moderately  large  and 
showy  flowers.  The  corolla  is  deeply  2-lipped  with  the  upper  lip  straight 
or  scythe-shaped  and  entire  or  barely  notched  and  the  lower  3-lobed  with 
the  middle  lobe  largest.  The  two  stamens  have  short  filaments,  but  at  the 
end  of  the  filament  there  is  a  transverse  support  bearing  at  one  end  a  1 -celled 
anther  and  at  the  other  an  imperfect  or  deformed  anther  or  none  at  all.  Six 
species  occur  in  the  park  and  these  may  be  distinguished  as  follows: 

1.  Flowers  blue 2 

Flowers  red 4 

2.  Leaves  entire S.  lycioides 

Leaves  toothed 3 
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3.  Leaves  triangular  to  broadly  lance-shaped S.  arizonica 

Leaves  narrowly  oblong S.  reflexa 

4.  Herbs;  lower  leaves  with  3  to  5  leaflets S.  roemeriana 

Shrubs;  leaves  simple 5 

5.  Leaves  toothed,  shaped  like  a  poplar  leaf;  flowers  nearly  2  inches 

long       S.  regla  (fig.  149) 

Leaves  entire,  oval;  flowers  shorter S.  greggii 

Skullcap  {Scutellaria  potosina  subsp.  parviflora). — A  much-branched  plant, 
usually  less  than  a  foot  high,  with  small  entire  leaves  and  blue  flowers. 
Readily  recognized  by  the  peculiar  hump  on  the  calyx  and  by  the  fact  that 
the  plant  lacks  the  odor  characteristic  of  other  mints. 

Betony  (Sfachys). — Annual  or  perennial  herbs  with  scarlet-red  flowers 
in  2-  to  many-flowered  whorls.  The  bell-shaped  calyx  is  equally  5-toothed 
and  the  corolla  is  strongly  2-lipped.  The  four  stamens  are  crowded  to- 
gether under  the  upper  lip  of  the  corolla.  Two  species  occur  in  the  park. 
C.  coccinea  has  triangular  to  lance-shaped,  toothed  leaves  with  more  or  less 
heart-shaped  base  and  flowers  often  nearly  an  inch  long.  S.  bigelovii  is 
similar,  but  the  flowers  are  only  about  half  as  large  and  there  are  usually 
fewer  in  each  cluster.  In  this  species  the  stamens  scarcely  extend  beyond  the 
corolla  tube,  while  in  the  preceding  species  they  definitely  do. 

Germander  (Teucrium  cubense)  (fig.  150). — A  herb  with  deeply  cleft 
leaves  and  pale  blue  or  white  flowers  borne  singly  in  the  axils.  The  calyx 
is  5-toothed  and  the  corolla  is  5-lobed,  but  the  four  upper  lobes  are  turned 
forward  so  that  there  seems  to  be  no  upper  lip  and  the  lower  lip  is  much 
longer. 

NIGHTSHADE  FAMILY  (SOLANACEAE) 

This  is  an  extremely  important  family  because  it  contains  such  important 
economic  plants  as  the  potato,  tomato,  and  tobacco,  as  well  as  a  number  of 
ornamental  plants  and  some  weeds.  The  flowers  are  regular  and  perfect 
with  a  5-lobed  calyx,  a  more  or  less  5-lobed  corolla,  5  stamens,  and  1  pistil 
with  a  single  style  and  stigma.  The  members  of  the  family  found  in  the 
park  may  be  distinguished  in  the  following  manner: 

1.  Fruit  a  capsule 2 

Fruit  a  berry 4 

2.  Fruit  spiny;  seeds  flattened Datura  (p.  153) 

Fruit  not  spiny;  seeds  not  flattened 3 

3.  Flowers  white  or  yellow,  in  racemes  .    .    .    .  Tobacco  {Nicotiana)  (p.  153) 
Flowers  purplish  red,  in  leaf  axils Petunia  parviflora  {p.  153) 

4.  Shrubs Woljberry  (Lycium)  (p.  153) 

Herbs 5 
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5.  Calyx,  in  fruit,  bladdery-inflated 6 

Calyx,  in  fruit,  not  bladdery-inflated 8 

6.  Corolla  wheel-shaped,  violet  or  purple.     .     .     .      Qjiincula  lobata  (p.  154) 
Corolla  funnel-shaped,  bell-shaped,  or  urn-shaped,  yellowish  or 

greenish 7 

7.  Corolla  minutely  toothed,  urn-shaped  ....      Margaranthus(p.    153) 
Corolla  not  toothed,  bell-shaped  or  funnelform   .    .    .    Physalis  (p.  154) 

8.  Calyx  not  enclosing  the  fruit,  or  if  so  the  calyx  prickly 

Nightshade  (Solarium)  (p.  154) 
Calyx  enclosing  the  fruit;  calyx  never  prickly    .    .     Chamaesaracha  (p.  153) 

Chamaesaracha. — Low,  perennial,  much-branched  herbs  with  entire  or 
pinnately  lobed  leaves  and  flowers  in  few-flowered  axillary  clusters.  Fruit 
a  pulpy  berry.  C.  conioides  (fig.  151)  is  quite  sticky  and  has  leaves  that  are 
entire  or  only  slightly  lobed.  C.  coronopus  is  scarcely  at  all  sticky  and  has 
leaves  that  are  narrower  and  pinnately  lobed. 

Datura,  jimsonweed  (Datura). — Rank  herbs  with  ovate  leaves  and  large, 
showy  flowers  in  the  forks  of  the  branching  stem.  The  plants  contain 
a  narcotic  poison.  Two  species  occur  in  the  park.  D.  meteloides  has  nearly 
entire  leaves  and  white  or  violet-tinged,  fragrant  flowers  that  are  about  7 
inches  long.  D.  quercijolia  has  deeply  lobed  leaves  and  pale  violet  flowers 
that  are  about  3  inches  long. 

Wolf  berry  (Lycium). — Spiny  shrubs  with  small,  alternate,  entire  leaves, 
small,  axillary  flowers,  and  red  berries.  Two  species  occur  in  the  park. 
L.  berlandieri  has  nearly  linear  leaves  %  to  1  inch  long  and  white  or  cream- 
colored  flowers  sometimes  tinged  with  violet.  L.  pallidum  has  pale,  spatula- 
shaped  or  inverted  lance-shaped  leaves  1  to  2  inches  long  and  greenish 
flowers  tinged  with  purple. 

Margaranthus  solanaceus. — -This  resembles  a  small  groundcherry  except 
that  the  calyx  and  corolla  are  both  globular.  It  is  a  smooth,  branched 
herb  with  ovate  leaves,  which  are  entire  or  nearly  so  and  1  to  2  inches 
long.  The  small  flowers  are  nearly  white  or  violet-tinged,  and  the  small, 
rather  dry,  20-  to  30-seeded  berry  is  completely  enclosed  within  the  globular 
calyx. 

Tobacco  (Nicotiana) . — Rank,  acrid-narcotic  plants  with  fairly  large  leaves 
and  flowers  with  tubular  corollas.  In  ours  the  corolla  is  greenish  white  or 
yellowish.  The  fruit  is  a  dry  pod  with  numerous  minute  seeds.  Two 
species  occur  in  the  park.  N.  trigonophylla  (fig.  152)  is  a  herb  and  is  some- 
what sticky-hairy.  N.  glauca  (fig.  153)  is  a  large  shrub  and  is  smooth 
throughout.  This  shrub  is  a  native  of  South  America  but  is  now  found  in 
suitable  habitats  from  Texas  to  California. 

Petunia  parviflora. — This  plant  belongs  to  the  same  genus  as  the  petunias 
of  our  flower  gardens,  but  in  general  appearance  it  does  not  closely  resemble 
them.     It  is  a  prostrate  or  spreading,  much-branched  plant  with  numerous, 
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almost  linear  leaves  and  flowers  that  are  less  than  one-half  inch  long.  The 
corolla  is  purple,  with  a  pale  or  yellowish  tube. 

Groundcherry  (Physalis). — Herbs  with  entire  or  toothed  leaves  and  usually 
solitary  flowers  borne  in  the  leaf  axils.  The  corolla  is  yellowish,  often  with 
a  dark  center,  and  the  calyx  becomes  much  inflated  and  completely  covers 
the  fruit,  which  is  a  globose,  pulpy  berry  with  numerous  seeds.  Four 
species  are  found  in  the  park,  and  they  are  most  readily  distinguished  by 
the  presence  or  absence  and  the  general  character  of  hairs  on  stems  and 
leaves.  P.  ixocarpa  is  entirely  without  hairs,  or  nearly  so,  throughout. 
P.  fendleri  is  sparingly  hairy,  with  fine  hairs,  which,  under  a  lens,  are  seen 
to  be  branched.  P.  hederaefolia  is  covered  with  fine,  dense  hairs  closely 
appressed  to  the  stems  and  leaves.  P.  comata  is  densely  hairy,  with  long, 
spreading  hairs,  and  is  also  very  sticky. 

Chinese  lantern  (Quincula  lobata). — This  plant  looks  very  much  like  a 
groundcherry,  but  the  corolla  is  violet  instead  of  yellowish  and  wheel- 
shaped  instead  of  bell-shaped  or  funnelform. 

Nightshade  (Solanum). — Herbs  with  white,  blue,  purple,  or  yellow 
flowers  usually  in  few-flowered  clusters.  The  corollas  are  wheel-shaped 
and  5-lobed,  and  the  stamens  have  short  filaments.  The  five  anthers  are 
close  together,  forming  a  cone  or  cylinder  in  the  center  of  the  flower. 
The  fruit  is  a  several-seeded  berry.  Five  species  occur  in  the  park.  S.  nigrum, 
the  black  nightshade,  is  a  smooth  or  nearly  smooth  herb  with  ovate  leaves, 
which  are  usually  entire  but  sometimes  have  a  few  coarse  teeth,  white 
flowers,  and  black  berries.  S.  villosum  is  similar  but  has  very  short,  often 
sticky  hairs  and  coarsely  toothed  leaves  and  yellow  berries.  S.  elaeagnifolium, 
the  silverleaf  nightshade,  has  narrowly  oblong  or  lance-shaped  leaves,  and 
both  stems  and  leaves  are  pale  or  whitish  from  a  covering  of  whitish  hairs. 
The  flowers  are  violet  or  blue  and  the  berries  are  yellow.  Some  plants  of  this 
species  are  well  supplied  with  small,  slender  prickles,  while  other  plants  are 
not  prickly  at  all.  S.  rostratum,  buflalobur,  is  a  very  prickly  plant,  both 
stems  and  leaves  being  supplied  with  stout,  pointed  prickles.  The  flowers 
are  yellow  and  the  berries  are  closely  enclosed  within  the  very  prickly  calyx. 
S.  sisymbriifolium  is  also  very  prickly,  with  bright  yellow,  flattened  prickles, 
and  also  quite  sticky.  The  flowers  are  whitish  and  the  berries  are  red  and 
only  partly  enclosed  within  the  prickly  calyx. 

FIGWORT  FAMILY  (SCROPHULARIACEAE) 

This  is  a  large  family  and  contains  many  plants  with  ornamental  flowers 
but  no  important  food  or  other  economic  plants  other  than  Digitalis,  which 
supplies  a  drug.  The  sepals  are  united  to  form  a  toothed  or  lobed  calyx, 
and  the  petals  are  also  united  to  form  a  more  or  less  irregular,  often  dis- 
tinctly 2-lipped  corolla.  There  are  usually  either  two  or  four  stamens  but 
in  some  cases  there  are  five;  the  ovary  of  the  single  pistil  is  not  lobed  as  it  is 
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Figure   153. — tree  tobacco   {Nicotiana         Figure    154. — paintedcup    {Castilleja    late- 
glauca).  braceteata). 


Figure  155. — Penstemon  barbatus  var.  torreyi.         Figure  156. — Penstemon  Jendleri. 


in  the  mint  and  borage  families.     When  there  are  five  stamens  sometimes 
one  of  them  is  sterile. 

1.  Upper  lobes  of  the  corolla  covering  the  lower  before  blooming    .    .        3 
Lower  lobes  of  the  corolla  covering  the  upper  before  blooming  .    .        2 

2.  Corolla  lobes  only  slightly  unequal,  not  plainly  2-lipped 

Seymeria  scabra  (p.  158) 
Corolla   plainly   2-lipped,    very   unequal;   calyx   colored,    tubular, 
split  down  one  side Painted  cup  {Castillej  a)  (p.  156) 

3.  Shrubs Silverleaf  {Leucophyllum)  (p.  156) 

Herbs 4 

4.  Low  vines Mauranda  antirrhiniflora  (p.  156) 

Upright  plants,  not  climbing 5 

5.  Corolla  with  a  spur  at  the  base Toadflax  {Linaria)  (p.  156) 

Corolla  without  spur  at  base 6 

6.  4  perfect  stamens  and  a  fifth  sterile  one Penstemon  (p.  158) 

4  stamens,  all  perfect,  no  trace  of  a  fifth 

Monkeyflower  {Mimulus)  (p.  156) 

Paintedcup  or  Indian-paintbrush  (Castilleja). — Herbs  with  alternate, 
usually  narrow  leaves  and  flowers  arranged  in  spikes  subtended  by  bracts 
that  are  colored  and  more  showy  than  the  flowers  themselves.  Four  species 
occur  in  the  park.  C.  lanata  is  white-woolly  all  over.  C.  elongata  has  leaves 
that  are  hairy  beneath,  linear,  and  entire.  The  stem  is  somewhat  hairy. 
C.  Integra  has  short  spikes  and  leaves  that  are  linear  but  not  conspicuously 
hairy.  C.  latebracteata  (fig.  154)  has  longer  spikes  and  broader  leaves,  and 
both  the  bracts  and  the  leaves  are  prominently  3-nerved.  This  is  the 
commonest  species  in  the  park. 

Silverleaf  {Leucophyllum). — Shrubs  with  relatively  small,  oval,  whitish 
leaves  and  showy,  pinkish,  violet-purple,  or  blue  flowers.  Three  species  are 
found  in  the  park.  L.  frutescens,  commonly  called  ceniza,  has  leaves  y2  to 
1  inch  long  and  violet-purple  or  pinkish  flowers  about  an  inch  across.  This 
species  does  well  under  cultivation.  L.  minus  has  leaves  half  an  inch  or  less 
in  length  and  somewhat  smaller  flowers,  which  are  nearly  blue  in  color. 
L.  violacea  appears  much  like  L.  minus  in  habit  but  is  readily  recognized  by 
the  violet-colored  flowers. 

Texas  toadflax  {Linaria  texana). — A  slender  plant  growing  6  inches  to  2 
feet  high  with  scattered,  narrow  leaves  and  a  loose  spike  of  fragrant,  blue, 
2-lipped,  spurred  flowers. 

Vine-snapdragon  {Maurandya  antirrhiniflora). — A  vine  with  small,  tri- 
angular, or  spear-shaped  leaves  and  snapdragonlike,  rose  or  purple  flowers. 
Growing  among  low  shrubs  and  other  plants  in  protected  places. 

Monkeyflower  {Mimulus  glabratus). — A  smooth  herb  with  creeping  stems, 
opposite,  round-oval,  toothed  leaves  and  yellow,  2-lipped  flowers.  Growing 
in  creek  beds  or  other  moist  places. 
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Figure  157. — Penstemon  havardii. 


Figure  158. — yellowtrumpet  (Stenolobium 
incisum). 


Figure  159. — Anisacanlhus  insignis. 


Penstemon. — Shrubs  or  perennial  herbs  with  opposite  leaves  and  showy, 
red,  blue,  or  purple  flowers  with  four  perfect  stamens  and  one  sterile  one, 
which  may  be  either  naked  or  bearded.  The  stems  and  leaves  in  most 
species  are  very  smooth.     Five  species  may  be  recognized  in  the  park. 

1.  Flowers  red 2 

Flowers  blue 4 

2.  Plants  shrubby P.  baccharifolius 

Plants  herbaceous 3 

3.  Leaves  broad,  ovate P.  harvardii  (fig.  157) 

Leaves  linear P.  barbatus  var.  torreyi  (fig.  155) 

4.  Leaves  smooth P.Jendleri  (fig.  156) 

Leaves  covered  with  minute  hairs P.  dasyphyllum 

Seymeria  scabra. — A  low,  much-branched  herb  with  numerous  small, 
opposite  leaves,  which  are  entire  or  sparingly  parted  into  narrow  lobes. 
The  flowers  are  yellow  with  a  deeply  5-cleft  calyx,  a  corolla  with  a  short 
tube  and  five  nearly  equal  lobes,  and  four  stamens. 

BIGNONIA  FAMILY  (BIGNONIACEAE) 

Trees  or  shrubs  with  opposite  leaves  and  large,  showy  flowers  more  or  less 
2-lipped.  There  are  four  stamens  in  two  pairs  and  one  style  with  two 
stigmas.     The  fruit  is  a  long,  pod  containing  numerous  winged  seeds. 

Desertwillow  {Chilopsis  linearis). — -A  large  shrub  usually  6  to  8  feet  high, 
with  opposite,  linear,  entire  leaves  4  to  6  inches  long  and  showy  flowers  with 
white,  pink,  or  purplish  corollas  about  1  %  inches  long.  The  fruits  are  6  to 
10  inches  long.     Growing  mostly  along  washes  and  arroyas  in  the  desert. 

Yellowtrumpet  (Stenolobium  incisum)  (fig.  158). — A  shrub,  usually  about  3 
or  4  feet  high,  with  opposite,  pinnate  leaves  having  sharply  toothed  leaflets 
and  large,  showy,  bright  yellow  flowers  with  corollas  up  to  2  inches  long. 

UNICORN  FAMILY  (MARTYNIACEAE) 

Sticky-hairy  herbs  with  opposite,  large,  simple  leaves  and  a  terminal 
cluster  of  showy  flowers.  The  flowers  are  usually  yellowish  purple  or 
reddish  and  slightly  2-lipped.  There  are  four  stamens,  two  Jong  and  two 
short,  but  sometimes  the  long  ones  are  sterile.  The  fruit  is  a  podlike  capsule 
with  a  long,  curved  beak. 

Devilsclaws,  unicornplant  (Proboscidea) . — The  characters  are  those  given 
above  for  the  family.  Two  species  have  been  found  in  the  park.  E.  parvi- 
flora  has  leaves  that  are  shallowly  lobed  or  angled  and  flowers  that  are 
usually  not  much  over  one-half  inch  long.  P.  louisiana  has  entire  leaves  and 
flowers  often  an  inch  long. 
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BROOMRAPE  FAMILY  (OROBANCHACEAE) 

Perennial,  parasitic  herbs  without  green  leaves,  attached  underground 
to  the  roots  of  other  plants.  The  portion  above  ground  consists  of  an 
un  branched  stalk  bearing  scales  and  numerous  flowers  with  2-lipped 
corollas.  The  fruits  are  capsules,  and  the  seeds  are  very  numerous  and 
extremely  small. 

Squawroot  (Conopholis  mexicana) . — Parasitic  on  the  roots  of  oak  trees.  The 
plant  is  usually  about  8  inches  high  with  a  yellowish  stem  and  flowers  of 
about  the  same  color  in  a  dense,  terminal  spike.  The  corolla  is  curved 
and  strongly  2-lipped.  There  are  four  stamens  in  two  pairs.  The  calyx  is 
split  down  the  lower  side. 

Broomrape  (Orobanche  ludoviciand) . — Parasitic  on  the  roots  of  mesquite  and 
several  other  plants.  The  entire  plant,  including  the  flowers,  is  purplish 
or  brownish  and  usually  grows  4  to  15  inches  high.  The  corolla  is  slightly 
curved,  and  the  calyx  is  almost  equally  5-lobed  and  is  not  split  down  the 
lower  side. 

ACANTHUS  FAMILY  (ACANTHACEAE) 

Herbs  with  opposite,  simple  leaves  and  flowers  with  two  or  four  stamens 
attached  to  the  tube  of  the  corolla,  and  a  tubular,  5-lobed  calyx.  The  fruit 
is  a  2-celled  pod  with  two  or  more  seeds. 

1.  Stamens  4 2 

Stamens  2 4 

2.  Pods  6-  to  20-seeded Ruellia  parryi  (p.  160) 

Pods  2-  to  4-seeded 3 

3.  Plants  very  hairy  with  long,  white  hairs  .     Stenandrium  barbatum  (p.  161) 
Plants  smooth  or  with  short  hairs Dyschoriste  linearis  (p.  160) 

4.  Corolla  2-lipped,  with  long,  narrow  tube  and  short  lobes 

Siphonoglossa  pilosella  (p.  161) 
Corolla  not  obviously  2-lipped 5 

5.  Corolla  purple,  the  tube  shorter  than  the  lobes  .     Carlowrightia  (p.  159) 
Corolla  red,  the  tube  longer  than  the  lobes  .  Anisacanthus  insignis  (p.  159) 

Anisacanthus  insignis  (fig.  159). — A  shrubby,  nearly  smooth  plant  with 
opposite,  linear  leaves  and  rose-red  or  salmon-colored  corollas  about  2 
inches  long.  Frequent  along  watercourses  near  the  foothills  of  the  Chisos 
Mountains. 

Carlowrightia. — Low  shrubs  with  slender  branches  and  rather  small 
flowers.  Two  species  occur  in  the  park.  C.  linearijolia  has  linear  leaves  half 
an  inch  to  3  inches  long,  while  C.  pubens  has  petioled,  ovate  leaves  with 
blades  %  to  1  inch  long  and  half  as  wide. 
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Figure  160. — Ruellia  parryi. 


Dyschoriste  linearis. — A  branched,  nearly  smooth,  somewhat  shrubby 
perennial  with  rather  stiff  leaves  that  vary  from  linear  to  oblong  and  from 
half  an  inch  to  \){  inches  long.  The  blue  or  purplish  flowers  are  borne  in 
the  axils  of  leaves  and  are  about  an  inch  long. 

Ruellia  parryi  (fig.  160). — A  low  shrub  with  oblong  leaves  that  taper  to  a 
short  petiole  and  vary  from  about  l/2  to  1  inch  long.  The  flowers  are 
solitary  in  the  axils  of  the  leaves  and  have  lilac  or  pale  purple  or  sometimes 
white  corollas  an  inch  or  more  in  length. 


160       «2*       PLANTS  OF  BIG  BEND  NATIONAL  PARK 


Siphonoglossa  pilosella  (fig.  161). — A  low  plant  branching  from  a  woody 
base  with  opposite,  ovate  or  oval  leaves  half  an  inch  to  1  %  inches  long  and 
pale  blue  or  purple  flowers  with  very  narrow  corolla  tube  about  an  inch 
long  borne  in  the  axils  of  the  leaves. 

Stenandrium  barbatum. — A  low,  hairy  plant  only  a  few  inches  high,  branched 
from  a  woody  base,  with  very  crowded  oblanceolate  leaves,  and  purple 
flowers  in  several-flowered,  leafy  spikes. 


Figure  161 . — Siphonoglossa  pilosella. 


PLANTAIN  FAMILY  (PLANT AGIN  ACE  AE) 

A  small  family  of  weedy  plants  with  basal  leaves  and  spikes  of  small, 
greenish  flowers.  The  flowers  have  four  sepals,  a  4-lobed  corolla,  two  or 
four  stamens,  and  a  single  pistil  with  a  threadlike  style.  The  fruit  is  a 
capsule. 

Plantain  (Plant ago) . — Herbs  with  the  foliage  leaves  all  basal.  The  flowers 
are  small,  perfect  or  imperfect,  regular,  and  are  borne  in  terminal,  long- 
stalked  spikes.  The  following  key  will  aid  in  distinguishing  the  four  species 
found  in  the  park  area: 

1.  Some   flowers    perfect   and  some  imperfect;  many   of  them    per- 
manently closed  and  others  wide  open 2 

Flowers  all  perfect  and  none  of  them  permanently  closed 3 

2.  Bracts  and  sepals  not  sharp-pointed;  fruiting  calyx  less  than  one- 
eight  inch  long P.  virginica 

Bracts  and  sepals  sharp-pointed;  fruiting  calyx  one-eighth  inch  or 
more  long      P.  rhodosperma 

3.  Bracts  narrowly  lance-shaped,  their  margins  not  conspicuously  dry 

and  whitish P.  purshii  (fig.  162) 

Bracts  triangular  to  lance-shaped;  their  margins  conspicuously  dry 
and  whitish P.  wrightiana 


MADDER  FAMILY  (RUBIACEAE) 

Trees,  shrubs,  or  herbs  with  opposite  or  whorled  leaves  and  flowers 
mostly  in  clusters.  The  ovary  is  below  the  other  parts  of  the  flower,  the 
petals  are  united  to  form  a  tubular  corolla,  and  the  stamens  are  of  the  same 
number  as  the  lobes  of  the  corolla  and  are  attached  to  its  tube.  In  the 
Tropics  there  are  numerous  shrubs  that  belong  to  the  madder  family,  some 
of  them  with  peculiar  nodules  on  their  leaves  that  are  inhabited  by  nitrogen- 
fixing  bacteria  closely  related  to  those  found  in  the  roots  of  members  of  the 
bean  family.  The  coffee  plant  is  the  most  important  economic  member  of 
the  family. 

Scarlet  bouvardia,  trompetilla  (Bouvardia  ternifolia)  (fig.  163). — A  some- 
what shrubby  plant,  usually  growing  four  or  less  feet  high,  with  slender 
branches,  leaves  in  threes,  and  clusters  of  conspicuous  red  or  scarlet  flowers. 
The  leaves  are  lance-shaped  or  nearly  linear  and  half  an  inch  to  1 ){  inches 
long.    The  flowers  have  slender  corolla  tubes  about  an  inch  long. 

Buttonbush  (Cephalanthus  occidentalis) . — A  large  or  medium-sized  shrub 
growing  in  moist  places;  it  has  lance-shaped  or  oblong  leaves,  opposite 
or  in  threes,  and  white  or  yellowish  flowers  in  conspicuous,  spherical  heads 
about  an  inch  in  diameter  with  the  stamens  protruding  in  such  a  way  as  to 
make  it  look  like  a  little  pincushion. 
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Figure  162. — plantain   (Plantago  purshii). 


Figure  163. — trompetilla  {Bouvardia  terni- 
Jolia). 


Bedstraw  (Galium). — Weak  herbs  with  slender,  square  stems,  leaves  in 
four's,  small,  white,  purple-brown,  or  red  flowers,  and  globular,  twin 
fruits  that  separate  when  ripe  into  two  seedlike,  one  seeded  parts.  Four 
species  occur  in  the  park.  G.  prolijerum  has  stems  4  to  8  inches  long,  rough- 
ened on  the  edges  by  very  short,  stiff  prickles.  The  leaves  are  lance-shape 
and  one-fifth  to  one-third  of  an  inch  long.  The  flowers  are  nearly  sessile 
in  the  axils  of  two  leafy  bracts  on  a  stalk,  which,  in  turn,  is  in  the  axil  of  a 
stem  leaf.  The  fruits  are  covered  with  prickles.  G.  rothrockii  is  somewhat 
woody  at  the  base;  the  stems  are  smooth  but  end  in  clusters  of  very  slender 
branches.  The  leaves  are  narrowly  linear  and  rigid  and  about  two-fifths  of 
an  inch  long.  The  flowers  are  red  with  long-pointed  corolla  lobes  and  the 
fruits  are  small  and  bristly.  G.  texanum  has  broadly  oval  leaves  about  one- 
fourth  inch  long;  the  small,  white  flowers  are  borne  on  leafy-bracted  stalks 
in  the  axils  of  leaves.  The  stems  are  rough,  the  fruits  bristly,  and  the  leaves 
somewhat  hairy,  with  very  short,  whitish  hairs.  G.  wrightii  has  very  numer- 
ous slender  stems  and  linear  or  narrowly  oblong  leaves.  The  flowers 
are  short-stalked  and  purple-brown.  The  bristles  on  the  fruit  are  about  as 
long  as  its  diameter. 

Bluets  (Houstonia) . — Herbs  or  somewhat  woody  perennials  with  opposite  or 
clustered  leaves  and  flowers  of  two  forms,  some  having  short  stamens  and 
long  pistils  and  others  long  stamens  and  short  pistils.  The  fruit  is  a  thin 
pod  containing  a  few  saucer-shaped  or  thimble-shaped  seeds.  Three 
species  occur  in  the  park.  H.  angustifolia  (fig.  164)  has  numerous  square 
stems  arising  from  a  woody  base  and  growing  from  a  few  inches  to  a  foot 
or  more  high.    The  leaves  are  opposite  and  very  narrowly  linear.    The 
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numerous  dainty,  little,  white  or  lavender  flowers  have  the  four  lobes  of  the 
corolla  densely  bearded  on  the  inside.  H.jasciculata  is  decidely  shrubby  and 
grows  3  inches  to  a  foot  or  more  high.  The  linear  leaves  are  less  than  a  half 
inch  long  and  are  borne  in  opposite  clusters.  H.  polypremoides  grows  only 
about  2  to  4  inches  high  but  produces  a  dense  cluster  of  somewhat  shrubby 
stems  with  linear,  rigid  leaves,  which  are  opposite,  sharp-pointed,  and  less 
than  half  an  inch  long. 

HONEYSUCKLE  FAMILY  (CAPRIFOLIACEAE) 

A  rather  large  family  consisting  mostly  of  shrubs  but  containing  some 
herbs.  In  all,  the  leaves  are  opposite,  the  flower  parts  are  attached  above 
the  ovary,  and  the  petals  are  grown  together  to  form  a  tubular  corolla.  The 
family  contains  a  large  number  of  shrubs  that  are  used  for  ornamental 
purposes  and  some  that  bear  edible  fruits. 

Honeysuckle  (Lomcera  albiflora  var.  dumosa). — A  shrub  with  entire  leaves 
broadly  oval  and  1  or  2  inches  long,  and  fragrant,  white,  2-lipped,  funnel- 
shaped  flowers  that  resemble  the  cultivated  honeysuckle.  The  fruit  is  a 
blue  berry  about  the  size  of  a  pea. 

Blueberry  elder  (Sambucus  coerulea).- — A  large  shrub  or  small  tree  having 
pinnate  leaves  with  5  or  7  leaflets  narrowly  oblong  and  toothed  along  the 
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margin  with  rather  fine  teeth  except  along  the  rather  long  tip.  The  small, 
white  flowers  are  produced  in  large,  flat-topped  clusters  2  to  6  inches  across. 
The  berries  are  blue  and  edible. 

Snowberry  {Symphoricarpos  rotundifolius) . — A  low,  spreading  shrub  with 
elliptical  or  oval  leaves  that  may  be  an  inch  long  but  often  are  less  and  may 
be  entire  or  toothed  along  the  margin  with  small  teeth.  The  flowers  are 
pink,  about  one-fourth  inch  long,  and  the  corolla  tube  is  hairy  in  the  throat. 
The  fruit  is  a  white,  2-seeded  berry.  The  plant  is  very  ornamental,  espe- 
cially when  loaded  with  berries. 

GOURD  FAMILY  (CUCURBIT ACE AE) 

This  is  the  family  to  which  all  the  gourds,  melons,  squashes,  and  cucum- 
bers belong.  Most  of  the  members  have  rather  fleshy  stems  and  produce 
tendrils  by  which  they  climb  over  fences  or  over  other  plants.  The  flowers 
are  imperfect,  the  stems  and  pistils  being  in  separate  flowers,  sometimes  on 
separate  plants  and  sometimes  on  the  same  plant.  The  fruit  may  be  like  a 
melon,  which  is  a  modified  berry,  or  it  may  be  more  berrylike,  or,  in  some 
cases,  dry  and  membranous. 

Gourd  (Cucurbita  foetidissima) . — A  large,  coarse,  perennial  plant  with 
trailing  stems.  The  leaf-blades  are  triangular-ovate,  longer  than  wide, 
often  nearly  a  foot  long.  The  fruits  are  globose  and  gourdlike,  about  2}i 
inches  long. 

Deerapples  (Ibervillea  tenuisecta). — A  slender-stemmed  vine  climbing  by 
tendrils  and  often  very  diffusely  branched.  The  leaves  have  rather  thickish 
blades,  half  an  inch  to  \%  inches  in  diameter  and  3-  to  5-parted,  with  the 
parts  deeply  cleft  into  narrow  divisions.  The  flowers  are  yellow,  and  the 
fruits  look  like  little  scarlet  melons  about  half  an  inch  in  diameter. 

One-seeded  burcucumber  (Sicyos  parviflorus). — A  vine  climbing  by  forked 
tendrils  and  bearing  clusters  of  small,  white  flowers  that  are  followed  by 
bristly,  egg-shaped  berries,  one-fourth  to  one-half  of  an  inch  long.  The 
alternate  leaves  are  simple,  with  three  to  five  triangular  lobes,  and  are  2 
to  6  inches  long  and  about  as  broad.  S.  giaber,  a  plant  with  much  the  same 
general  appearance  as  the  1 -seeded  burcucumber,  but  bearing  smooth, 
non bristly  fruits,  is  found  on  moist,  shaded  slopes  of  the  Chisos  Mountains. 

BLUEBELL  FAMILY  (CAMPANULACEAE) 

A  family  of  herbs  with  alternate,  simple  leaves  and  regular  or  irregular, 
usually  showy  flowers  with  the  ovary  below  the  other  parts,  five  stamens 
usually  free  from  the  corolla,  and  a  single  style  but  sometimes  two  or  more 
stigmas.  The  fruit  is  a  many-seeded  pod  or  capsule.  Represented  in  the 
park  only  by  two  species  of  Lobelia,  this  genus  is  readily  recognized  by  the 
fact  that  the  corolla  is  irregular,  2-lipped,  and  split  down  one  side  clear  to 
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the  base.  L.  brachypoda  has  lance-shaped,  coarsely-toothed  leaves  and  very 
numerous  but  relatively  small,  blue  flowers.  L.  splendens  {cardinal  flower) 
(fig.  165)  has  narrowly  lance-shaped  leaves  3  to  5  inches  long  and  large, 
bright-red  flowers  with  corollas  about  \%  inches  long. 

COMPOSITE  FAMILY  (COMPOSITAE) 

The  composite  family,  a  very  large  group,  is  believed  to  be  one  of  the 
youngest  of  plant  families,  that  is,  recent  in  its  origin,  but  at  the  same  time 
one  of  the  most  successful.  More  than  135  species  of  plants  in  the  park's 
flora  belong  to  this  family.  Very  many  members  of  the  composite  family 
are  used  as  ornamental  plants,  and  still  larger  numbers  are  prized  as  wild- 
flowers.  The  family  also  contains  many  pernicious  weeds,  but  relatively- 
few  plants  that  are  used  as  food  by  man.  Lettuce  is  undoubtedly  the  most 
widely  used  food  plant  belonging  to  this  family.  The  great  majority  of 
the  members  of  the  family  are  herbs,  although  there  are  also  many  shrubs, 
and  the  success  of  the  family  in  spreading  to  all  parts  of  the  earth  is  due 
largely  to  the  remarkable  adaptations  for  seed  dissemination,  mostly  by 
wind  or  animals,  possessed  by  many  of  its  members. 

The  chief  characteristic  of  the  family  that  distinguishes  it  from  practically 
all  others  as  they  are  represented  in  our  flora  is  that  the  relatively  small 
flowers  are  borne  in  a  dense  head,  all  on  one  receptacle,  and  are  surrounded 
by  an  involucre  of  bracts.  What  we  commonly  call  a  flower  of  a  dandelion, 
sunflower,  aster,  or  chrysanthemum  is  not  a  single  flower  but  a  whole 
"bouquet"  of  flowers.  Each  of  the  little  petallike  parts  of  a  dandelion,  for 
example,  is  an  individual  flower.  In  such  a  flower  the  ovary  is  inferior,  that 
is,  the  other  parts  of  the  flower  are  attached  above  the  ovary.  At  the  top 
of  the  ovary  is  a  cluster  of  white  hairs  called  the  pappus,  which  represents 
the  calyx.  In  some  members  of  the  family  the  pappus  consists  of  bristles, 
awns,  scales,  or  teeth,  and  in  some  it  is  entirely  lacking.  Within  and  above 
the  pappus  is  the  yellow,  strap-shaped  part  of  the  dandelion  flower  which  is 
.the  corolla  and  is  made  up  of  five  very  narrow,  united  petals.  In  the  center 
of  the  flower  is  a  single  style  with  two  stigmas  at  the  end,  and  around  this  are 
the  five  stamens  with  the  filaments  distinct  but  the  anthers  united  around 
the  style. 

The  advantage  of  having  a  large  number  of  flowers  together  on  one  recep- 
tacle is  obvious.  They  can  be  small  and  still  conspicuous  enough  to  attract 
insects,  and  once  an  insect  has  been  attracted  it  is  likely  to  visit  a  number  of 
flowers  before  leaving.  In  the  aster  and  many  other  members  of  the  family 
there  are  two  kinds  of  flowers  in  each  head.  The  outer  ones  are  similar  to 
those  of  the  dandelion  and  are  called  ray  flowers,  while  the  inner  ones  have 
tubular  corollas  and  are  called  disk  flowers.  Often  the  ray  flowers  differ 
in  color  from  the  disk  flowers,  and  in  some  cases  the  ray  flowers  do  not  pro- 
duce any  fruits,  their  purpose  being  to  attract  insects,  while  the  less  con- 
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spicuous  disk  flowers  produce  the  fruits.  The  insects,  of  course,  visit  the 
flowers  for  food,  that  is,  for  the  nectar,  which  they  use  either  directly  for 
food  or  for  making  honey,  and  while  obtaining  this  food  they  accidentally 
bring  about  a  transfer  of  pollen  from  anthers  to  stigmas. 

There  are  also  some  members  of  the  family  in  which  all  the  flowers  have 
tubular  corollas.  The  members  of  the  family,  therefore,  may  be  divided  into 
three  groups:  those  whose  flowers  all  have  tubular  corollas;  those  whose 
flowers  all  have  strap-shaped  corollas;  and  those  having  both  tubular  and 
strap-shaped  corollas,  or  both  ray  and  disk  flowers.  The  fruits,  in  all  cases, 
are  akenes.  The  Compositae  found  in  the  park  may  be  distinguished  as 
follows: 

1 .  Corollas  all  strap-shaped 2 

Corollas  all  tubular  or  corollas  of  the  ray  flowers  strap-shaped  and 
those  of  the  disk  flowers  tubular 5 

2.  Bristles  of  the  pappus  feathery 

Wirelettuce  (Stephamomeria  pauciflora)  (p.  189) 
Bristles  of  the  pappus  not  feathery 3 

3.  Fruits  flattened Sowthistle  {Sonchus  oleraceus)  (p.  191) 

Fruits  not  flattened 4 

4.  Flowers  pink-tinged  or  nearly  white  .    .    .     Pinaropappus  roseus  (p.  188) 
Flowers  yellow  or  orange  .  .  Hawkweed  (Hieraciumwrightii)  (p.  184) 

5.  Corollas  of  disk  flowers  more  or  less  irregular 6 

Corollas  of  disk  flowers  regular 8 

6.  Ray  flowers  present Chaptalia  nutans  (p.  178) 

Ray  flowers  lacking 7 

7.  Flowers  yellow Trixis  calif 'ornica  (p.  192) 

Flowers  rose-purple  to  white Perezia  (p.  187) 

8.  Ray  flowers  lacking 9 

Ray  flowers  present 37 

9.  Pappus  none 10 

Pappus  present 13 

10.  Heads  1 -flowered Flaveria  trinervia  (p.  180) 

Heads  with  more  than  1  flower 11 

11.  Receptacle  without  chaffy  bracts  between  the  flowers;  plants  with 

odor  of  sage Sagebrush  (Artemisia)  (p.  175) 

Receptacle  with  chaffy  bracts  between  the  flowers;  plants  without 
odor  of  sage 12 

12.  Flowers  imperfect,  the  outer  ones  in  each  head  pistillate  and  the 

inner  ones  staminate Sumpweed  (Iva  ambrosiaefolia)  (p.  184) 

Flowers  perfect Greenthread  (Thelesperma)  (p.  191) 

13.  Pappus  of  awns  or  scales  or  both,  these  sometimes  united  into  a 

crown      14 

Pappus  of  hairlike  bristles 20 
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14.  Receptacle  with  chaffy  scales  between  the  flowers 15 

Receptacle  without  chafTy  scales  between  the  flowers 16 

15.  Plants  shrubby Tarbush  (Flourensia  cernua)  (p.  180) 

Plants  herbaceous Greentbread  (Thelesperma)  (p.  191) 

16.  Pappus  of  about  20  awns Laphamia  rupestris  (p.  184) 

Pappus  of  about  12  scales  or  awns  ....  Carpochaete  bigelovii  (p.  177) 
Pappus  of  fewer  than  12  scales  or  awns 17 

17.  Flowers  not  yellow 18 

Flowers  yellow 19 

18.  Pappus  of  1  to  5  awns  or  scales  or  both; flowers  rose-pink  .Stevia  (p.  191) 
Pappus  of  6  to  8  scales;  flowers  purple      .    .    Othake  macrolepis  (p.  186) 

19.  Heads  with  3  to  5  flowers Schkuhria  wrightii  (p.  189) 

Heads  with  more  than  5  flowers Pericome  caudata  (p.  187) 

20.  Receptacle  densely  bristly 21 

Receptacle  naked  or  chaffy 22 

21.  Both  leaves  and  involucre  prickly.  Thistle  (Cirsium  undulatum)  (p.  178) 
Only  the  involucre  prickly  .  Basketflower  (Centaurea  americana)  (p.  177) 

22.  Bracts  of  involucre  partly  or  wholly  dry  and  lacking  green  color   .      23 
Bracts  of  involucre  green,  at  least  in  the  center 25 

23.  Flowers  all  imperfect,  the  staminate  and  pistillate  heads  on  sepa- 
rate plants Baccharis  (p.  175) 

Marginal  flowers  of  each  head  pistillate;  those  of  the  central  part 

of  the  head  perfect 24 

24.  Flowers  purplish;  plants  not  hairy  .  Arrowweed '  (Pluchea  sericea)  (p.  188) 
Flowers  not  purplish;  plants  hairy  or  woolly 

Cudweed  (Gnaphalium)  (p.  180) 

25.  Flowers  imperfect,  the  staminate  and  pistillate  flowers  on  separate 

plants Baccharis  (p.  175) 

Flowers  perfect  or  imperfect  but  the  same  on  all  plants      ....      26 

26.  Plants  low,  annual  and  hairy Psathyrotes  scaposa  (p.  188) 

Plants  perennial  or,  if  annual,  then  not  low  and  hairy 27 

27.  Bracts  of  involucre  and  leaves  bearing  conspicuous,  partly  trans- 
parent oil  glands Poreleaj  {Porophyllum)  (p.  188) 

Bracts  of  involucre  and  leaves  sometimes  glandular  but  not  with 
partly  transparent  oil  glands 28 

28.  Pappus  bristles  feathery 29 

Pappus  bristles  not  feathery 31 

29.  Plants  annual Carminatia  tenuiflora  (p.  177) 

Plants  perennial 30 

30.  Flowers  whitish;  leaves  not  linear Brickellia  (p.  176) 

Flowers  rose-purple;  leaves  linear 

Gayfeather,  blazingstar  (Liatris  punctata)  (p.  184) 
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31.  Pappus  double,   the  outer  of  short  scales,   the  inner  of  hairlike 

bristles Ironweed  (Vernonia  tenuifolia)  (p.  192) 

Pappus  not  double,  of  hairlike  bristles 32 

32.  Heads  with  the  outer  flowers  pistilate  and  the  inner  ones  perfect  33 
Heads  with  all  the  flowers  perfect 34 

33.  Corollas  purplish Arrowweed  (Pluchea  sericea)  (p.  188) 

Corollas  whitish Conyza  (p.  177) 

34.  Flowers  not  yellow 35 

Flowers  yellow 36 

35.  Akenes  5-ribbed  or  5-angled Eupatorium  (p.  180) 

Akenes  10-ribbed Brickellia  (p.  176) 

36.  Bracts  of  the  involucre  in  a  single  series  of  equal  length  or  with  a 
few  much  shorter  outer  bractlets   ....    Groundsel  (Senecio)  (p.  189) 
Bracts  of  the  involucre  unequal  and  in  more  than  one  principal 
series Rabbitbrush  (Chrysothamnus  baileyi)  (p.  178) 

37.  Pappus  none 38 

Pappus  present 46 

38.  Ray  flowers  white,  sometimes  with  yellow  base 39 

Ray  flowers  yellow,  sometimes  partly  purple  or  maroon     ....      41 

39.  Rays  not  remaining  attached  to  the  fruits 40 

Rays  remaining  attached  to  the  fruits,  becoming  papery 

Zinnia  (Zinnia  pumila)  (p.  193) 

40.  Outer  akenes  completely  surrounded  by  the  bracts  of  the  involucre 

Blackjoot  (Melampodium  leucanthum)  (p.  186) 
Outer  akenes   not  completely  surrounded   by  the   bracts  of  the 
involucre Yerbadetajo  (Eclipta  alba)  (p.  178) 

41.  Receptacle  without  chaffy  bracts  between  the  flowers 41a 

Receptacle  with  chaffy  bracts  between  the  flowers 43 

41a.  Leaves  1  to  3  times  palmately  divided  into  linear  lobes 

Bahia  (p.  175) 
Leaves  not  palmately  divided 42 

42.  Heads  small;  plant  covered  with  a  glutinous  material 

Selloa  glutinosa  (p.  189) 
Heads  large;  plant  woolly Baileya  multiradiata  (p.  176) 

43.  Ray  flowers  pistillate  and  producing  fruits;  disk  flowers  perfect  but 

not  producing  fruits Berlandiera  lyrata  (p.  176) 

Both  ray  and  disk  flowers  perfect  and  producing  fruits 44 

44.  Rays  not  remaining  attached  to  the  fruits  nor  becoming  papery 

Greenthread  {Thelesperma)  (p.  191) 
Rays  remaining  attached  to  the  fruits  and  becoming  papery      .    .      45 

45.  Akenes  very  much  flattened     ....     Zinnia  {Zinnia  pumila)  (p.  193) 
Akenes  plump Oxeye  (Heliopsis  parvifolia)  (p.  184) 
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46.  Pappus  of  hairlike  bristles,  rarely  with  a  few  outer  scales  in  addi- 
tion       47 

Pappus   of  awns   or  scales  which   are  sometimes   united   into   a 
crown      57 

47.  Ray  flowers  not  yellow 48 

Ray  flowers  yellow    .         50 

48.  Pappus  double,  the  outer  of  hairlike  bristles,  the  inner  of  5  very 
narrow  but  long  scales  with  the  midrib   entended   into   an   awn 

Nicolletia  edwardsii  (p.  186) 
Pappus  not  double 49 

49.  Bracts  of  the  involucre  in  several  series  and  unequal;  rays  relatively 

broad .  Aster  {Aster)  (p.  172) 

Bracts  of  the  involucre  nearly  equal  and  in  one  series;  rays  mostly 
very  narrow Fleabane  (Erigeron)  (p.  178) 

50.  Leaves  opposite 51 

Leaves  alternate .  ,  .      52 

51.  Leaves  and   bracts   of  the   involucre   bearing   prominent,   partly 

transparent  oil  glands Limoncillo  (Pedis)  (p.  187) 

Leaves  and  glands  of  the  involucre  without  prominent  oil  glands 

Haploesthes  greggii  (p.  182) 

52.  Pappus  double,  the  inner  part  of  hairlike  bristles,  the  outer  of 

short  bristles  or  scales        53 

Pappus  single,  of  hairlike  bristles 54 

53.  Ray  akenes  smooth  or  nearly  so  and  without  pappus;  disk  akenes 
hairy  and  with  double  pappus      .    .    .    .Heterotheca  subaxillaris  (p.  184) 
Akenes  all  alike  and  with  double  pappus 

Goldaster  (Chrysopsis)  (p.  178) 

54.  Bracts  of  the  involucre  mostly  equal  and  in  1  series 55 

Bracts  of  the  involucre  unequal  and  in  several  series 56 

55.  Leaves  linear Damianita  (Chrysactinia  mexicana)  (p.  178) 

Leaves  not  linear Groundsel  (Senecio)  (p.  189) 

56.  Heads  usually  small  and  numerous;  plants  herbaceous 

Goldenrod  (Solidago)  (p.  191) 
Heads  usually  few  and  relatively  large  or,  if  small,  then  the  plants 
shrubby  Goldenweed  (Aplopappus)  (p.  172) 

57.  Receptacle  with  chaffy  bracts  between  the  flowers       58 

Receptacle  without  chaffy  bracts  between  the  flowers     .......      67 

58.  Ray  flowers  white  or  rose-color 59 

Ray  flowers  yellow    .    . 60 

59.  Ray  flowers  producing  fruits;  disk  flowers  not  producing  fruits 

Parthenium  (p.  187) 

Both  ray  and  disk  flowers  producing  fruits       Cosmos  par viflor us  (p.  177) 
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60.  Involucre  distinctly  double,  the  outer  bracts  narrow  and  leaflike, 

the  inner  ones  broader  and  membranous       61 

Involucre  not  distinctly  double        63 

61.  Inner  bracts  of  the  involucre  grown  together  to  the  middle  or 

higher Greenthread  (Thelesperma)  (p.  191) 

Inner  bracts  of  the  involucre  separate  or  nearly  so  clear  to  the  base  .      62 

62.  Akenes  of  2  sorts,  the  outer  ones  with  a  more  or  less  winged  margin, 
the  inner  ones  narrower  and  not  winged 

Heterospermum  pinnatum  (p.  184) 
Akenes  all  alike Beggarticks  (Bidens)  (p.  176) 

63.  Leaves,  at  least  the  lower  ones,  pinnately  lobed 

Prairieconeflower  {Ratibida  columnar  is)  (p.  189) 
Leaves  entire  or  merely  toothed 64 

64.  Ray  flowers  with  pistils J^exmenia  brevijolia  (p.  193) 

Ray  flowers  without  pistils 65 

65.  Akenes  very  flat Crownbeard  (Verbesina)  (p.  192) 

Akenes  more  or  less  thickened 66 

66.  Pappus  awns  or  scales  falling  from  the  fruit  at  maturity 

Sunflower  (Helianthus)  (p.  182) 
Pappus  awns  or  scales  persistent  on  the  fruit 

Goldeneye  (Viguiera)  (p.  193) 

67.  Involucre  and  leaves  with  partly  transparent  oil  glands      ....      68 
Involucre  and  leaves  without  partly  transparent  oil  glands    ...      70 

68.  Bracts  of  the  involucre  somewhat  unequal  and  in  2  series 

Dogweed  (Dyssodia)  (p.  177) 
Bracts  of  the  involucre  equal  and  in  1  series 69 

69.  Bracts  of  involucre  united  to  form  a  toothed  cup  or  tube 

Marigold  (Tagetes  micrantha)  (p.  191) 
Bracts  of  involucre  not  united Linoncillo  {Pedis)  (p.  187) 

70.  Ray  flowers  white  or  purplish 

Whitedaisy  (Aphanostephus  humilis)  (p.  172) 
Ray  flowers  yellow 71 

71.  Bracts  of  involucre  in  several  series 72 

Bracts  of  involucre  in  1  or  2  series 73 

72.  Involucres  sticky;  heads  medium  sized 

Gumweed  (Grindelia  havardii)  (p.  181) 
Involucres  not  sticky;  heads  small  .    .   Snakeweed  (Gutierrezia)  (p.  181) 

73.  Rays  remaining  attached  to  the  akenes,  becoming  papery     ...      74 
Rays  not  remaining  attached  to  the  akenes 75 

74.  Rays  3  to  5 Paperflower  (Psilostrophe)  (p.  189) 

Rays  10  or  more 

Stemmed  bittersweet  (Actinea  scaposa  var.  linearis  (p.  172) 

75.  Akenes  strongly  flattened,  2-edged Perityle  (p.  188) 

Akenes  not  strongly  flattened  or  2-edged 76 
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76    Bracts  of  the  involucre  spreading  or  turned  back 77 

Bracts  of  the  involucre  erect 78 

77.  Receptacle  naked Sneezeweed  (Helenium)  (p.  182) 

Receptacle  beset  with  fibers 

B lanket flower  (Gaillardia  pinnatiffida)  (p.  180) 

78.  Ray  flower  only  one Schkuhria  wrightii  (p.  189) 

Ray  flowers  more  than  one 79 

79.  Involucre  more  or  less  hairy 

Stemmed  bitterweed  (Actinea  scaposa  var.  linearis  (p.  172) 
Involucre  not  at  all  hairy       Bahia  (p.  175) 

Stemmed  bitterweed  (Actinea  scaposa  var.  linearis)  (fig.  166). — This  plant 
consists  of  a  rosette  of  linear,  gray  leaves  and  leafless  stems  3  to  5  inches 
high,  each  topped  by  a  single  head  of  bright  yellow  flowers. 

Whitedaisy  (Aphanostephus  humilis). — A  branched  herb  growing  3  to  12 
inches  high  and  bearing  heads  with  yellow  disk  flowers  and  a  fringe  of  small, 
white  or  purplish  ray  flowers.  The  leaves  are  entire  or  toothed,  and  the 
small  fruits  have  a  crown  of  fine,  short  hairs. 

Goldenweed  (Aplopappus) . — Herbs  or  shrubs  with  alternate  leaves  and 
yellow  flowers  in  several-  or  many-flowered  heads,  either  with  or  without 
ray  flowers.  The  hemispherical  involucre  consists  of  closely  overlapping 
bracts  in  several  series,  the  receptacle  is  flat,  and  the  pappus  consists  of 
numerous  unequal  bristles.  Three  species  occur  in  the  park.  A.  spinulosus 
is  quite  variable  but  is  herbaceous  and  the  leaves  are  more  or  less  toothed 
or  lobed.  A.  heterophyllus  is  shrubby  and  has  linear  leaves,  which  may  be 
1  or  2  inches  long.  Its  heads  have  no  ray  flowers.  A.  trianthus  is  a  low  shrub 
with  very  narrow,  linear  leaves  usually  not  more  than  one-fourth  inch 
long.     Its  tiny  heads  are  composed  of  only  three  or  four  flowers. 

Aster  (Aster). — Mostly  herbs  with  several  to  many  heads  with  white, 
purple,  or  blue  ray  flowers  and  yellow  disk  flowers,  which  sometimes  change 
to  purple  with  age.  The  bracts  of  the  involucre  overlap  like  shingles  and 
usually  have  green,  leaflike  tips.  The  receptacle  is  flat,  the  fruits  somewhat 
flattened,  and  the  pappus  consists  of  simple,  hairlike  bristles.  A.  exilis  is 
an  annual  herb  with  linear  or  inversely  lance-shaped  leaves  and  rather 
small  heads  with  light  pink  or  purple  rays.  A.  leucelene  has  a  crowded  cluster 
of  stems  from  a  woody  base  with  usually  a  single  head  on  each  stem.  The 
numerous  leaves  are  linear  to  spatula-shaped,  the  ray  flowers  are  white, 
and  the  fruits  are  hairy.  A.  spinosus  (Mexican  devilweed)  is  entirely 
herbaceous,  with  reedlike  stems  and  almost  leafless  branches.  The  few 
leaves  are  linear  and  have  spines  in  or  above  their  axils.  The  heads  are 
usually  solitary  at  the  ends  of  branches  and  have  white  ray  flowers.  The 
fruits  are  not  hairy.  A.  tanacetifolius  (tansy  aster)  (fig.  167)  has  numerous 
leaves,  one  to  three  times  pinnately  cleft  or  parted.  The  heads  are  rather 
large  with  numerous,   bright-violet  rays  nearly  half  an  inch  long.    The 
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Figure  166. — stemmed  bitterweed  (Actinea         Figure      168.  —  wormwood      {Artemisia 
scaposa  var.  linearis).  mexicana). 


Figure  169. — Baccharis  glutinosa. 


Figure  170. — Bahia  pedata. 


Figure  171. — Baileya  multiradiata. 


bracts  of  the  involucre  are  narrowly  linear  with  slender,  spreading,  leaflike 
tips.  A.  wrightii  is  a  somewhat  sticky-hairy  plant  with  oblong  or  spatula- 
shaped  leaves  which  are  entire  or  nearly  so.  The  heads  are  very  large,  about 
an  inch  broad  exclusive  of  the  30  or  40  purple  rays,  which  are  themselves 
about  three-quarters  of  an  inch  long. 

Wormwood,  sagebrush  {Artemisia). — Herbs  or  shrubs  with  odor  of  sage. 
The  heads  are  small  and  numerous  with  no  ray  flowers.  There  is  no  pap- 
pus, and  the  receptacle  is  nearly  flat  and  naked.  Five  species  occur  in  the 
park.  A.  dracunculoides  {wormwood)  is  mostly  herbaceous  but  somewhat 
woody  at  the  base  and  grows  2  to  6  feet  tall.  The  leaves  are  linear  and 
entire.  A.  ludoviciana  (dark  leaf  mug  wort)  is  white-woolly  throughout  and 
has  lance-shaped  leaves,  the  upper  ones  entire  and  the  lower  variously 
toothed  or  cut-lobed.  A.  mexicana  (wormwood)  (fig.  168)  is  similar  but  is 
less  woolly  and  the  leaves  are  narrower,  many  of  them  linear.  A.  iedolens 
is  a  Mexican  species  that  has  been  found  in  only  one  wooded  canyon  in  the 
Chisos  Mountains.  The  lower  branches  are  somewhat  white-hairy,  but 
otherwise  the  plant  is  smooth  and  green;  it  is  very  aromatic.  The  leaves 
are  3-  to  5-parted  into  linear  segments.  A.  rhizomata  is  perennial  from 
creeping  underground  stems.  The  slender  aerial  stems  are  white-hairy, 
and  the  leaves  are  linear  or  narrowly  lance-shaped  and  densely  hairy. 
They  are  entire  or  the  lower  ones  somewhat  toothed. 

Baccharis.— Smooth  and  somewhat  resinous  shrubs  with  alternate  leaves 
and  heads  of  imperfect,  whitish  flowers,  the  pistillate  and  staminate  flowers 
on  separate  plants.  The  corollas  of  the  pistillate  flowers  are  very  slender 
and  threadlike,  those  of  the  staminate  larger  and  5-lobed.  The  pappus  is 
composed  of  hairlike  bristles,  scanty  in  the  staminate  flowers,  more  abun- 
dant in  the  pistillate.  Five  species  occur  in  the  park.  B.  glutinosa  (fig.  169) 
grows  4  to  12  feet  high  and  has  stems  that  are  herbaceous  above  but  woody 
toward  the  base.  The  leaves  are  long  and  lance-shaped  and  usually  have  a 
few  teeth  on  each  side.  The  heads  are  rather  small  but  numerous  and  have 
yellowish  involucres.  B.  havardii  has  slender  but  much-branched  stems; 
the  upper  leaves  are  narrowly  linear  and  entire  or  nearly  so,  while  the  lower 
ones  are  somewhat  broader  and  variously  cut  and  lobed.  B.  neglecta  has 
numerous  light  green,  linear  leaves,  which  are  1  to  3  inches  long  and  have 
a  few  scattered  teeth  or  none.  The  heads  are  very  small  and  very  numerous. 
B.  ramulosa  may  be  distinguished  from  other  species  by  the  fact  that  the 
very  small,  linear  leaves  are  crowded  into  clusters.  B.  salicina  grows  3  to 
15  feet  high  and  has  smooth,  green,  angled  branches  and  oblong  or  lance- 
shaped  leaves  1  to  2  inches  long  and  either  toothed  or  entire.  The  heads  are 
in  small  clusters. 

Bahia. — Mostly  herbs  with  alternate  or  opposite  leaves  and  small  or 
middle-sized  heads  of  yellow  flowers,  both  disk  and  ray.  The  receptacle 
is  nearly  flat  and  the  fruits  are  4-angled.  The  pappus,  when  present, 
consists  of  several  dry  scales  each  with  a  thickened  base  which  is  sometimes 
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extended  as  a  strong  midrib.  Four  species  occur  in  the  park.  B.  absin- 
thifolia  differs  from  all  the  others  in  having  opposite  leaves  3-  to  5-parted 
into  narrow  divisions  or  lobes.  The  pappus  consists  of  very  broad  scales, 
which  have  a  thickened  base  but  no  midrib.  B.  dissecta  has  alternate  leaves, 
heads  about  one-half  inch  broad  and  no  pappus.  B.  pedata  (fig.  170)  has 
alternate  leaves,  heads  about  one-fourth  inch  broad,  and  pappus  scales 
with  midribs  not  reaching  the  tips  of  the  scales.  The  leaves  are  palmately 
lobed  into  three  main  divisions  of  which  the  lateral  are  2-parted  and  the 
middle  3-  to  7-lobed.  B.  biternata  is  similar,  but  the  leaves  are  much  dis- 
sected into  narrow  segments  and  the  midribs  of  the  pappus  scales  extend 
beyond  the  tips  of  the  scales. 

Baileya  multiradiata  (fig.  171). — Sometimes  called  paper  daisy,  this  is  a 
densely  woolly  herb  with  alternate,  pinnately  lobed  leaves  and  heads  of 
yellow  flowers,  the  rays  of  which  become  pale  and  papery  with  age.  The 
upper  leaves  are  usually  small  and  entire.  The  large  heads  are  usually 
more  than  an  inch  across. 

Berlandiera  lyrata. — Low  plants,  usually  less  than  a  foot  high,  with  both 
stems  and  leaves  more  or  less  whitish  with  very  fine,  white  hairs.  The 
leaves  are  variously  lobed  or  toothed  and  often  are  mostly  basal.  The  5  to 
12  ray  flowers  are  yellow,  and  there  is  no  pappus.  The  medium-sized 
heads  are  borne  singly  at  the  ends  of  stems. 

Beggarticks  (Bidens).- — Herbs  with  opposite,  pinnately  or  bipinnately 
divided  leaves,  and  few-  or  many-flowered  heads.  The  disk  flowers  are 
yellow;  the  rays  are  whitish  and  small,  or  sometimes  lacking.  The  slender, 
4-sided  fruits  are  provided  with  two  to  four  awns  furnished  with  barbs  that 
cause  fruits  to  cling  readily  to  clothing  or  to  the  fur  of  animals.  The  three 
species  occurring  in  the  park  may  be  distinguished  by  the  following  key: 

1.  Heads    cylindric,    few-flowered    (5-9,    rarely    15)    .    .    .B.    leptocephala 
Heads  bell-shaped,  many-flowered  (more  than  15) 2 

2.  Inner  fruits  in  a  head  mostly  over  ){  inch  long,  the  other  not  much 

smaller B.  bipinnata 

Inner  fruits  mostly  less  than  %  inch  long,  the  outer  much  smaller 

B.  bigelovii 

Brickellia. — Shrubs  with  veiny,  resinous-dotted  leaves  and  whitish  flowers 
in  narrow  heads  with  no  rays.  The  receptacle  is  naked,  the  fruits  are  10- 
nerved  or  ribbed,  and  the  pappus  usually  consists  of  a  single  series  or  rough 
or  somewhat  feathery  bristles.  The  six  species  occurring  in  the  park  can 
be  distinguished  most  readily  by  their  leaves.  B.  californica  has  triangular- 
ovate  leaves  varying  from  half  an  inch  to  1  %  inches  long  and  rather  coarsely 
toothed  with  blunt,  rounded  teeth.  B.  cylindracea  has  oblong  to  lanceolate 
leaves  1  to  2  inches  long  and  blunt-toothed.  B.  laciniata  has  rather  small, 
thin  leaves,  which  are  ovate  to  oblong  and  rather  deeply  cut  into  sharp  teeth 
or  lobes.    B.  oliganthes  has  somewhat  leathery,  narrow  leaves  varying  from 
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oblong  to  linear,  1  to  2  inches  long,  whitish  beneath,  and  blunt-toothed  or 
nearly  entire.  B.  veronicaefolia  has  small,  ovate  or  rounded  leaves,  which  are 
usually  less  than  one-half  inch  long  and  entire  or  with  very  small  teeth. 
B.  brachyphylla  has  lanceolate  or  lance-ovate  leaves  varying  from  about 
three-fourth  inch  to  more  than  2  inches  in  length. 

Conyza. — Annual  herbs  with  alternate  leaves  and  rather  small  heads  of 
dull  white  or  yellowish  flowers  in  a  dense  cluster.  There  are  no  ray  flowers, 
but  the  two  or  more  outer  circles  of  flowers  in  the  head  are  somewhat 
irregular  and  have  a  pistil  but  no  stamens,  while  the  central  flowers  are 
perfect.  The  fruits  are  small  and  the  pappus  consists  of  a  single  series  of 
bristles.  Two  species  occur  in  the  park.  C.  coulteri  (fig.  72)  has  oblong  or 
lance-shaped,  coarsely  toothed  leaves  1  to  2  inches  long,  while  C.  sophiaefolia 
has  small  leaves  about  one-fourth  inch  long  and  deeply  cut  into  numerous 
narrow  divisions. 

Cosmos  parviflorus. — This  plant  is  not  common  in  the  park  but  has  been 
found  along  a  stream  in  one  canyon  of  the  Chisos  Mountains.  In  general 
appearance  it  is  very  similar  to  beggarticks  (see  p.  176)  except  that  the  ray 
flowers  are  white  or  rose  instead  of  yellow. 

Dogweed  (Dyssodia) . — Annual  or  perennial  herbs  with  opposite  or  alter- 
nate, pinnately  parted  leaves  and  small  heads  of  yellow  flowers.  The  bracts 
of  the  involucre  are  united  into  a  cup;  the  receptable  is  naked;  the  fruits  are 
slender;  and  the  pappus  consists  of  several  or  many  scales.  Three  species 
occur  in  the  park.  D.  aurea  is  an  annual  with  the  divisions  of  the  leaves 
linear  and  not  rigid  and  with  the  pappus  consisting  of  five  to  eight  unawned 
scales.  D.  polychaeta  is  similar,  but  the  pappus  consists  of  18  to  20  awned 
scales.  D.  pentachaeta  is  perennial  and  has  the  divisions  of  the  leaves  hair- 
like and  rigid,  and  the  pappus  is  in  two  series  of  scales,  the  inner  awned  and 
the  outer  not  awned. 

Carminatia  lenuiflora. — An  annual,  somewhat  hairy  plant  with  opposite  or 
partly  alternate,  thin,  veiny,  long-petioled  leaves,  which  are  triangular- 
ovate,  about  as  broad  as  long,  and  blunt-toothed.  The  heads  contain 
whitish  disk  flowers  only,  and  the  pappus  consists  of  10  to  18  bristles,  which 
are  feathery  with  long,  cobwebby  hairs. 

Carpochaete  bigelovii. — A  shrubby  plant  with  opposite,  sessile,  entire  leaves 
and  clusters  of  4-  to  6-flowered  heads  with  disk  flowers  only.  The  flowers 
are  rose-colored,  as  is  also  the  involucre,  and  the  pappus  consists  of  several 
long,  sharp-pointed  scales  and  one  or  more  small,  pointless  ones.  The  lower 
leaves  are  oblong,  about  1  inch  long,  and  have  clusters  of  smaller  ones  in  the 
axils.    The  upper  leaves  are  smaller  and  vary  from  oblong  to  linear. 

Basketflower  {Centaur ea  americana) . — An  annual  herb  with  alternate, 
oblong  or  lanceolate  leaves,  which  are  entire  or  nearly  so.  The  stem  is 
stout,  usually  unbranched,  2  to  7  feet  high,  and  somehwat  thickened  under 
the  single  naked  head.  The  enlarged  outer  flowers  are  rose-color,  while  the 
inner  flowers  are  flesh-color  or  nearly  white,  and  the  head  is  large,  1  to  2 

PLANTS  OF  BIG  BEND  NATIONAL  PARK       ^        177 


inches  broad,  with  the  numerous  bracts  of  the  involucre  all  provided  with 
conspicuously  fringed,  dry  appendages. 

Chaptalia  nutans. — A  low,  woolly-hairy  plant  with  a  cluster  of  basal, 
oblong  leaves,  green  above  and  white  beneath,  and  a  naked  stem  bearing  a 
solitary  head  of  white  or  purplish  ray  and  disk  flowers.  The  pappus  con- 
sists of  abundant,  soft,  hairlike  bristles,  and  the  fruits  have  slender  beaks  as 
long  as  the  body. 

Damianita  (Chrysactinia  mexicana). — A  low,  much-branched,  very  leafy 
shrub  with  thick  or  almost  cylindrical,  short,  linear,  entire  leaves  and 
heads  of  golden-yellow  flowers,  both  ray  and  disk.  The  pappus  consists  of 
abundant  rough,  hairlike  bristles,  and  the  fruits  are  shorter  than  the  pappus. 
The  involucre  consists  of  10  or  more  short,  distinct  bracts,  and  usually 
each  one  bears  a  large  and  prominent  oil  gland  just  below  the  tip. 

Goldaster  (Chrysopsis) . — Low,  perennial,  hairy  herbs  with  alternate, 
oblong,  or  lance-shaped,  entire  leaves  and  rather  large  heads  with  both 
ray  and  disk  flowers  yellow.  The  receptacle  is  flat;  the  fruits  are  flattened 
and  hairy;  and  the  pappus  is  double,  the  outer  part  of  very  short  and 
somewhat  chaffy  bristles  and  the  inner  of  long,  hairlike  bristles.  Two 
species  occur  in  the  park.  They  are  quite  similar  in  general  appearance, 
but  C.  fulcrata  has  the  involucre  densely  glandular  and  not  densely  hairy 
while  C.  villosa  has  the  involucre  densely  hairy  and  the  glands  inconspicuous 
or  none. 

Rabbitbrusb  (Chrysothamnus  baileyi). — A  densely  branched  shrub,  1  to  2 
feet  high,  with  smooth  branches,  linear  leaves  and  small  heads  of  yellow 
disk  flowers.  The  fruits  are  slender  and  hairy,  and  the  pappus  consists  of 
an  abundance  of  soft,  hairlike  bristles. 

Thistle  (Cirsium  undulatum)  (fig.  173). — A  very  prickly  plant,  the  leaves 
and  involucre  being  armed  with  long  prickles,  with  large  heads  of  reddish- 
purple  flowers.  This  plant  is  fairly  common  in  some  of  the  canyons  of  the 
Chisos  Mountains  and  is  the  only  true  thistle  occurring  in  the  park. 

Yerbadetajo  (Eclipta  alba). — A  low  annual  with  weak,  partly  trailing 
stems  and  opposite,  lance-shaped  or  oblong  leaves.  The  flowers  are  white, 
both  disk  and  ray,  in  small,  solitary  heads.  The  rays  are  short;  the  in- 
volucre consists  of  10  to  12  green  bracts;  the  receptacle  is  flat;  the  fruits 
are  short,  3-  or  4-angled  and  hairy  at  the  tip;  there  is  no  pappus. 

Fleabane  (Erigeron). — Annual  or  perennial  herbs  with  entire  or  toothed 
leaves,  mostly  sessile,  and  solitary  or  clustered  heads  often  quite  showy. 
The  disk  flowers  are  yellow,  and  the  ray  flowers  vary  from  white  to  purple. 
The  bracts  of  the  involucre  are  narrow  and  of  nearly  equal  length.  The 
pappus  consists  of  hairlike  bristles.  This  is  a  very  large  genus,  but  only 
three  species  have  been  found  in  the  park.  E.  canadensis  (borseweed)  (fig. 
174)  has  numerous  leaves  varying  from  lance-shaped  to  linear  and  mostly 
entire,  though  the  lower  ones  are  sometimes  toothed.  The  heads  are  small 
and  very  numerous,  with  very  short  and  inconspicuous  white  rays.    This  is 
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Figure  172. — Conyza  coulteri. 


Figure    174. — horse  weed    (Erigeron     cana- 
densis). 


Figure   173. — thistle    (Cirsium   undulatum). 
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a  common  weed  in  waste  places  nearly  throughout  the  United  States. 
E.  diver  gens  (spreading  fleabane)  is  much  branched  from  the  base  with  the 
basal  leaves  spatula-shaped  and  entire  or  few-lobed  and  the  upper  ones 
linear.  The  heads  are  numerous  with  hairy  involucres  and  bluish-purple 
or  lilac  rays.  E.  nudiflorus  is  branched  from  the  base  and  has  the  lower 
leaves  spatula-shaped,  coarsely  toothed,  and  long  petioled,  while  the 
upper  leaves  are  linear,  entire,  and  sessile.  The  heads  are  large,  few  in 
number,  and  have  ray  flowers  that  vary  from  pink  to  white. 

Eupatorium, — Erect,  perennial  herbs  or  shrubs,  the  leaves  usually  opposite 
but  sometimes  alternate,  the  heads  of  disk  flowers  only  and  these  white, 
bluish,  or  purple.  The  fruits  are  5-angled,  and  the  pappus  consists  of 
slender,  hairlike  bristles.  The  seven  species  that  occur  in  the  park  may  be 
distinguished  as  follows: 

1.  Leaves  deeply  cleft;  flowers  purple E.  greggii  (fig.  175) 

Leaves  entire  or  merely  toothed 2 

2.  Heads  sessile,  clustered;  leaves  lanceolate E.  solidaginifolium 

Heads  stalked;  leaves  ovate 3 

3.  Leaves  mostly  alternate E.  parryi 

Leaves  mostly  opposite 4 

4.  Shrubs;  leaves  mostly  less  than  1  inch  long,  obtuse  at  apex  .  E.  wrightii 
Herbs;  leaves  larger,  acute  at  apex 5 

5.  Larger  leaves  heart-shaped  at  base;  corolla  lobes  without  hairs 

E.  herbaceum 
Larger  leaves  acute  or  obtuse  at  base;  corolla  lobes  without  hairs    .        6 

6.  Flower  clusters  with  many  heads;  bracts  of  involucre  inconspicu- 
ously nerved E.  rugosum 

Flower  clusters  with  few  heads;  bracts  strongly  2-nerved    .    E.  rothrockii 

Flaveria  trinervia. — A  low,  stout,  herbaceous  plant  with  opposite,  lanceo- 
late, 3-nerved,  slightly  toothed  leaves  and  dense,  sessile  clusters  of  very 
small  1 -flowered  heads  of  yellowish  flowers.  This  plant  grows  in  water  or 
in  very  wet  places. 

Tarbush  {Flour ensia  cernua)  (fig.  176). — A  very  leafy  and  much-branched 
shrub  growing  3  to  7  feet  high  and  bearing  clusters  of  small  heads  of  whitish 
or  yellowish  disk  flowers.  The  leaves  are  alternate,  entire,  and  ovate  or 
oblong.     Frequent  on  the  dry,  flat  areas  north  of  the  Chisos  Mountains. 

Blanket  flower  (Gaillardia  pinnatifida)  (fig.  177). — A  branched  herb,  1 
to  2  feet  high,  with  alternate,  pinnately  lobed  leaves,  and  a  solitary 
large,  long-stalked  head  with  purplish  disk  flowers  and  yellow  ray  flowers 
at  the  end  of  each  stem.  The  fruits  are  densely  long-hairy-,  and  the  pappus 
consists  of  5  to  10  lance-shaped  scales  each  tipped  with  an  awn. 

Cudweed  (Gnaphalium) . — Wooly  herbs  with  alternate,  entire,  sessile  leaves 
and  white,  yellowish,  or  pink  heads  in  terminal  clusters.     The  innermost 
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Figure  775. — Eupalorium  greggii 


Figure  776. — tarbush  (Flour ensia  cernua). 


flowers  in  each  head  have  5-lobed,  tubular  corollas  and  are  perfect, 
while  the  outer  flowers  are  pistillate  only  and  have  very  narrow,  almost 
hairlike  corollas.  The  four  species  occurring  in  the  park  may  be  distin- 
guished in  part  as  follows: 

1.  Leaves  distinctly  green  on  the  upper  surface G.  macounii 

Leaves  white-hairy  or  gray-hairy  on  both  sides 2 

2.  Involucre  greenish  yellow G.  chilense 

Involucre  pearly  white G.  microcephalum  and  G.  wrightii 

(These  2  species  look  very  much  alike  in  the  field.) 

Gumweed  {Grindelia  havurdii). — A  fairly  stout  herb  with  alternate,  oblong, 
sharply  toothed  leaves  half  an  inch  to  2  inches  long  and  medium-sized 
heads  of  yellow  flowers,  both  ray  and  disk,  with  the  involucre  somewhat 
gummy  or  sticky. 

Snakeweed  (Gutierrezia)  .—Herbs  or  shrubs  with  narrowly  linear,  alternate 
leaves  and  small  heads  of  yellow  flowers,  both  ray  and  disk.  The  fruits  are 
short-cylindrical  and  5-  to  10-ribbed,  and  the  pappus  consists  of  numerous, 
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chaffy  scales,  which  are  shorter  than  the  akenes  or  are  sometimes  lacking  in 
the  ray  flowers.  The  four  species  occurring  in  the  park  may  be  distinguished 
as  follows: 

1.  Plants  annual,  herbaceous G.  eriocarpa  (fig.  178) 

Plants  perennial,  more  or  less  shrubby 2 

2.  Ray  flowers  1  or  2 G.  lucida 

Ray  flowers  3  to  8 3 

3.  Disk  flowers  1  or  2  or  sometimes  3 G.  microcephala 

Disk  flowers  3  to  12 G.  sarothrae 

Haploesthes  greggii. — A  somewhat  fleshy,  herbaceous  or  shrubby  plant  with 
opposite,  linear  leaves  and  medium-sized  heads  with  both  ray  and  disk 
flowers.  The  flowers  are  yellow,  and  the  four  or  five  broad  bracts  that  make 
up  the  involucre  are  tinged  with  yellow.  The  receptacle  is  flat  and  the  fruits 
are  slender  and  smooth.  The  pappus  is  composed  of  rather  rigid,  rough 
bristles  which  are  about  as  long  as  the  corollas  of  the  disk  flowers.  Usually 
growing  in  rather  salty  soil. 

Sneezeweed  (Helenium) . — -Upright,  branching  herbs  with  alternate,  narrow 
leaves  usually  extending  down  on  the  angled  stems.  The  branches  are 
terminated  by  single  or  clustered  heads  of  yellow  or  sometimes  purple 
flowers.  The  ray  flowers  are  wedge-shaped  and  3-  to  5-cleft.  The  recep- 
tacle is  oblong  or  nearly  spherical,  and  the  narrow  bracts  of  the  involucre 
are  usually  turned  downward.  The  fruits  are  top-shaped,  and  the  pappus 
consists  of  five  to  eight  thin,  one-nerved,  chaffy  scales,  the  nerve  usually 
extended  to  form  a  bristle  or  tip.  The  four  species  occurring  in  the  park 
are  all  much  alike  in  general  appearance.  H.  amphibolum  and  H.  elegans  both 
have  purple  disks  and  yellow  rays,  but  in  the  latter  species  the  bases  of  the 
rays  are  often  brownish  purple.  In  both  species  the  pappus  scales  are  very 
small  and  shorter  than  the  width  of  the  fruits.  H.  microcephalum  and  H. 
ooclinium  both  have  yellow  disks  and  yellow  rays,  but  in  the  former  species 
the  pappus  scales  are  not  quite  half  as  long  as  the  fruits,  while  in  the  latter 
the  scales  are  rather  large  and  almost  as  long  as  the  fruits. 

Sunflower  (Helianthus). — Coarse  herbs  with  petioled,  mostly  alternate 
leaves  and  rather  showy  heads.  Sometimes  the  lowermost  leaves  are  oppo- 
site and  in  some  species  nearly  all  of  them  are.  The  ray  flowers  are  yellow, 
while  the  disk  flowers,  in  our  species,  are  dark  brown  or  purple.  The 
receptacle  is  flat  or  convex  and  each  of  the  4-sided  fruits  is  embraced  by  a 
chaffy  scale.  The  pappus  consists  of  pointed  scales  at  the  angles  of  the 
fruits.  Three  species  have  been  found  in  the  park.  H.  annuus  is  the  species 
from  which  the  large,  cultivated  sunflower  is  derived.  It  is  tall  and  rough. 
In  the  wild  state  the  disk  is  usually  an  inch  or  more  broad  and  the  rays  are 
about  an  inch  long.  H.  canus  has  the  stems  and  leaves  whitened  by  white 
hairs,  and  the  heads  are  about  half  as  large  as  those  of  the  preceding  species. 
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Figure    177. — blanketflower    (Gaillardia         Figure  179. — oxeye   (Heliopsis  parvijolia) . 
pinnatifida) . 


Figure  178. — snakeweed,  broom  weed  {Gutierrezia  eriocarpa). 
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H.  ciliaris  is  smooth  and  nearly  all  the  leaves  are  opposite,  sessile,  and  lance- 
shaped.    The  ray  flowers  are  few  and  very  short. 

Oxeye  (Heliopsis  parvifolia)  (fig.  179). — A  perennial  herb,  often  somewhat 
woody  at  the  base,  with  opposite,  lance-shaped,  toothed  leaves,  about  1  to  2 
inches  long,  and  large  showy  heads  of  yellow  flowers.  The  ray  flowers  are 
half  an  inch  to  nearly  1  inch  long.  The  receptacle  is  conical  and  chaffy, 
and  the  fruits  are  4-angled,  but  there  is  no  pappus. 

Heterospermum  pinnatum. — An  annual  plant  with  opposite  leaves,  which 
are  pinnately  parted  into  a  few  very  narrowly  linear  divisions,  and  small 
heads  of  yellow  ray  and  disk  flowers.  The  fruits  are  of  two  forms,  the  outer 
more  or  less  winged  and  the  inner  narrow  and  wingless,  but  armed  with  two 
barbed  awns.  The  involucre  consists  of  3  to  5  linear,  leaflike  outer  bracts 
and  several  oval,  thin,  inner  bracts. 

Heterotheca  subaxillaris  (sometimes  called  camphorweed) . — A  tall,  hairy, 
and  somewhat  sticky  plant  growing  2  to  5  feet  tall.  The  leaves  are  lance- 
shaped  or  oblong,  ){  to  1  )'2  inches  long,  partly  clasping  the  stem  at  the  base, 
and  having  a  peculiar  camphorlike  odor  when  crushed.  The  heads  are 
medium-sized,  and  both  ray  and  disk  flowers  are  yellow.  The  fruits  of  the 
ray  flowers  are  more  or  less  triangular  and  without  any  pappus,  while 
those  of  the  disk  flowers  are  flattened  and  have  a  double  pappus,  the  inner 
part  of  long  bristles  and  the  outer  of  short,  stout  bristles. 

Hawkweed  (Hieracium  wrightii). — This  is  a  rare  herb  not  likely  to  be  seen 
by  most  park  visitors.  It  grows  1  to  2  feet  high  and  is  more  or  less  hairy, 
especially  toward  the  base.  The  basal  leaves  are  petioled  and  may  be  as 
much  as  8  inches  long.  Those  on  the  stem  are  smaller  and  sessile,  the  upper 
ones  being  reduced  to  mere  scales.  The  heads  are  medium-sized;  all  the 
flowers  are  yellow  and  have  strap-shaped  corollas. 

Sumpweed  (Iva  ambrosiaefolia)  (fig.  175). — This  is  a  common  weed  in  low 
places.  The  leaves  are  alternate  and  two  or  three  times  pinnately  parted 
into  small,  oblong  lobes  somewhat  resembling  the  leaves  of  a  ragweed.  All 
the  flowers  in  the  very  small,  greenish-white  heads  are  disk  flowers;  they 
are  imperfect,  the  marginal  ones  in  each  head  being  pistillate  and  the  others 
staminate.  There  is  no  pappus,  but  the  small  receptacle  bears  a  few  chaffy 
scales. 

Laphamia  rupestris. — This  is  a  little,  short-hairy,  slightly  sticky  plant,  only 
a  few  inches  high,  found  growing  in  the  crevices  of  rocks.  The  leaves  are 
half  an  inch  or  less  long  and  about  as  wide,  toothed  and  slender-petioled. 
There  are  1 2  to  15  yellow  disk  flowers  in  each  head,  but  no  ray  flowers.  The 
pappus  consists  of  about  20  unequal,  rigid  bristles,  which  are  much  longer 
than  the  corolla  tubes. 

Gay  feather,  blazingstar  (Liatris  punctata). — A  stout  plant  growing  8  to  30 
inches  high  with  alternate,  linear  leaves  varying  from  1  to  4  inches  long,  and 
a  spike  of  purple  heads  occupying  the  upper  third  of  the  stem.  The  bracts 
of  the  involucre,  the  corollas,  and  the  stigmas,  which  extend  beyond  the 
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Figure  180. — sump  weed  (Iva  ambrosiacfolia) . 


Figure      181. 

leucanthum). 


blackfoot      (Melampodium 


Figure  182. — Parthenium  lyratum. 


Figure  183. — mariola  {Parthenium  incanum) 


Figure  184. — Psathyrotes  scaposa. 


corollas,  are  all  rose-purple,  and,  since  the  heads  are  %  to  1  inch  long,  the 
plant  is  very  attractive  when  in  bloom.  Each  head  contains  four  to  six 
disk  flowers  but  no  ray  flowers;  and  the  pappus  is  composed  of  very  feathery, 
hairlike  bristles. 

Blackfoot  (Melampodium  leucanthum)  (fig.  181). — -A  low  perennial,  sometimes 
slightly  shrubby  at  the  base,  growing  from  a  few  inches  to  a  foot  high,  with 
opposite  leaves  that  vary  from  linear  to  lance-shaped,  from  entire  to  blunt- 
toothed  or  lobed,  and  from  half  an  inch  to  2  inches  in  length.  The  heads 
are  medium-sized  with  yellowish  disk  flowers  and  conspicuous,  white  ray 
flowers. 

Nicolletia  edwardsii. — This  is  a  low  annual  plant  growing  only  a  few  inches 
high  with  leaves  pinnately  divided  into  a  few  very  narrowly  linear  lobes. 
The  heads  are  large  in  proportion  to  the  size  of  the  plant,  with  yellowish 
disk  flowers  and  flesh-colored  or  purplish  ray  flowers.  The  pappus  is 
double,  the  outer  part  of  numerous  hairlike  bristles  and  the  inner  part  of 
five  lance-shaped,  very  thin  scales  with  the  midrib  extended  to  form  a  rough 
awn. 

Othake  macrolepis. — A  short-hairy  plant,  a  foot  or  more  high,  with  alternate, 
linear  leaves  1   to  2  inches  long  and  medium-sized  heads  of  purple  disk 
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flowers  with  corollas  half  an  inch  or  more  long,  but  no  ray  flowers.  The 
pappus  consists  of  six  to  eight  scales. 

Parthemum. — Herbs  or  shrubs  with  alternate,  pinnately  lobed  leaves  and 
clusters  of  small  heads  of  whitish  flowers.  There  are  five  ray  flowers  with 
short,  inconspicuous  corollas  and  several  disk  flowers  in  each  head,  but  only 
the  ray  flowers  produce  fruits.  This  is  the  genus  to  which  guayule  (P. 
argentatum),  the  Mexican  rubber  plant,  belongs,  and  this  species  has  been 
reported  as  occurring  in  the  park,  but  it  probably  is  not  present  in  any 
abundance.  The  two  species  that  certainly  occur  in  the  park  are  P.  incanum 
(mariola)  (fig.  183),  which  is  a  shrub  growing  1  to  3  feet  high,  much- 
branched,  with  both  stems  and  leaves  whitened  by  very  short,  fine,  white 
hairs,  and  P.  lyratum  (fig.  182),  which  is  a  herb  with  green  stems  and  leaves, 
somewhat  hairy  with  short,  white  hairs. 

Limoncillo  (Pedis). — Low,  branching,  heavily  scented  herbs  with  oppo- 
site, narrow  leaves  conspicuously  dotted  with  oil  glands.  Some  species  are 
distinctly  lemon-scented.  The  heads  are  small  or  medium-sized  but  often 
quite  conspicuous.  Both  ray  and  disk  flowers  are  yellow.  The  five  species 
that  occur  in  the  park  may  be  distinguished  as  follows: 

1.  Plants  mostly  prostrate  or  creeping;  pappus  of  a  few  short-awned 

scales;  bracts  of  involucre  5 P.  prostrata 

Plants  upright      2 

2.  Heads  in  dense  clusters  and  nearly  sessile;  bracts  of  involucre  7  to 

10      3 

Heads  scattered  and  stalked       4 

3.  Pappus  of  2  to  6  awns  and  no  crown P.  tenella 

Pappus  of  a  short  crown  and  often  1  or  2  short  awns      .    .  P.  angustifolia 

4.  Bracts  of  involucre  5;   pappus  usually  of  2  or  3  rigid  awns  with 

thickened  bases,  or  lacking P.filipes 

Bracts  of  involucre  7  to  9;  pappus  of  disk  flowers  consisting  of  12  to 

1 8  bristles P.  papposa 

Perezia. — Perennial  herbs  with  alternate  or  all  basal  leaves  and  solitary 
or  clustered  heads  of  fragrant,  rose-purple  to  white  disk  flowers.  The  fruits 
are  oblong  or  nearly  cylindrical,  and  the  pappus  consists  of  an  abundance  of 
rough,  hairlike  bristles.  Three  species  occur  in  the  park.  P.  nana  is  a  low 
plant  with  nearly  round  or  ovate  leaves,  which  are  1  to  2  inches  long  and 
coarsely  toothed.  The  heads  are  y2  to  1  inch  long  and  20-  to  30-flowered. 
P.  runcinata  has  the  leaves  all  basal;  they  are  pinnately  lobed  and  4  to  8 
inches  long.  The  heads  are  like  those  of  the  preceding  species.  P.  wrightii 
is  a  taller  plant,  1  to  3  feet  high,  with  oblong  or  ovate  leaves  densely 
spiny-toothed,  the  heads  about  half  as  large  as  those  of  the  other  two  species. 

Pericome  caudata.—A  tall,  much-branched  herb  with  opposite,  petioled, 
triangular,  long-pointed  leaves  and  small  or  medium-sized  heads  of  yellow 
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disk  flowers  in  terminal  clusters.  The  involucre  consists  of  a  single  row  of 
numerous  narrow  bracts,  which  are  lightly  connected  at  their  edges  to  form 
a  cup.    The  pappus  is  a  short  crown,  sometimes  with  two  short  awns. 

Perityle. — Annual  herbs  with  toothed  or  lobed  leaves,  the  lower  ones 
opposite  and  the  upper  ones  alternate  and  small  or  medium-sized  heads  of 
yellow  ray  and  disk  flowers.  The  bracts  of  the  involucre  are  narrow  and 
distinct,  the  fruits  are  flat,  and  the  pappus  is  a  scaly  or  cuplike  crown,  usu- 
ally with  a  slender  awn  from  one  or  both  angles.  Two  species  occur  in 
the  park.  P.parryi  has  toothed  or  only  slightly  lobed  leaves,  and  the  corollas 
of  the  disk  flowers  are  slender  with  long  and  narrow  throat.  P.  vaseyi  has 
leaves  which  are  divided  into  three  long-stalked,  wedge-shaped  segments, 
which  are  in  turn  usually  3-lobed.  The  disk  corollas  in  this  species  are 
funnel-shaped. 

Pinaropappus  roseus  (sometimes  called  white  dandelion) . — A  deep-rooted 
perennial  with  growth  habits  similar  to  those  of  the  common  dandelion. 
The  leaves  are  mostly  basal,  though  there  are  often  a  few  on  the  lower 
part  of  the  stem,  and  are  narrowly  lance-shaped  or  linear  and  entire  or 
slightly  pinnately-lobed.  At  the  end  of  each  stem  is  a  solitary,  fairly  large 
head  of  rose-tinged  or  nearly  white  flowers  all  with  strap-shaped  corollas. 
The  fruits  are  slender  and  smooth  but  10-  to  15-ribbed  and  taper  upward 
into  a  slender  beak.  The  pappus  consists  of  an  abundance  of  soft,  dirty- 
white,  hairlike  bristles. 

Arrowweed  (Pluchea  sericea). — A  slender,  willowlike  shrub,  3  to  8  or  more 
feet  high,  with  numerous  entire,  lance-shaped,  silvery-silky  leaves,  less 
than  an  inch  long,  and  clusters  of  heads  of  purplish  disk  flowers.  The 
outermost  flowers  of  the  head  have  narrow  corollas,  which  are  entire  or 
2-  or  3-toothed,  while  the  inner  flowers  have  5-toothed  corollas.  Most  of 
the  outer  flowers  are  pistillate  and  produce  fruits,  while  the  inner  ones  are 
perfect  but  do  not  produce  fruits.  The  pappus  consists  of  a  single  series 
of  hairlike  bristles. 

Pore leaf  (Porophyllum) . — Smooth  herbs  or  somewhat  shrubby  plants  with 
simple  leaves  and  medium-sized  heads  of  purple  or  yellow  disk  flowers. 
The  involucre  consists  of  5  to  10  distinct  bracts  usually  dotted  or  striped 
with  oil  glands.  There  are  no  ray  flowers;  the  fruits  are  linear;  and  the 
pappus  consists  of  many  hairlike  bristles.  Two  species  occur  in  the  park; 
and  they  are  quite  different  and  readily  distinguished.  P.  macrophyllum 
is  an  annual  herb  with  petioled,  oblong  or  nearly  round,  rounded-toothed 
leaves  and  heads  about  an  inch  high  with  purplish  flowers  and  an  involucre 
of  five  bracts.  P.  scoparius  is  a  shrubby  plant  with  green,  rushlike  branches, 
very  narrowly  linear,  entire  leaves,  and  heads  about  half  an  inch  high  with 
yellow  flowers  and  an  involucre  of  seven  to  nine  bracts. 

Psathyrotes  scaposa  (fig.  179). — A  low  somewhat  hairy  annual  herb  with 
the  ovate  or  roundish,  nearly  entire  leaves  all  at  or  near  the  base  and 
several  naked  stems  each  bearing  three  to  seven  small  heads  of  yellow  disk 
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flowers.    The  fruits  are  hairy,  and  the  pappus,  which  consists  of  reddish 
bristles,  is  about  half  as  long  as  the  corollas. 

Paper/lower  {Psiiostrophe). — Much-branched,  somewhat  woolly  herbs  with 
alternate,  spatula-shaped  or  linear  leaves  and  small  or  medium-sized  heads 
of  yellow  flowers,  both  ray  and  disk.  The  ray  corollas  are  persistent  and 
remain  with  the  fruits.  The  involucre  consists  of  4  to  10  woolly  bracts; 
the  fruits  are  narrow  and  cylindrical;  and  the  pappus  consists  of  4  to  6 
transparent  scales.  Two  species,  P.  gnaphaloides  (fig.  185)  and  P.  tagetinae, 
occur  in  the  park;  but  they  are  very  similar  and  difficult  to  distinguish  in 
the  field. 

Prairie  cornflower  {Ratibida  columnaris)  (fig.  186). — This  is  a  very  distinctive 
herb,  easily  recognized.  It  is  much-branched  and  grows  1  to  3  feet  tall  with 
alternate  leaves,  which  are  deeply  cut  into  five  to  nine  narrow  segments. 
The  heads  are  large  with  gray  or  brown  disk  flowers  and  yellow  or  brownish- 
purple  ray  flowers.  The  receptacle  is  a  cylindrical  column  1  to  1}2  inches 
long,  and  the  ray  flowers  droop  back  against  the  flower  stalk. 

Wirelettuce  (Stephanomena pauciflora) . — A  somewhat  shrubby  plant,  growing 
about  a  foot  high,  with  stiff,  greenish  branches,  linear  leaves,  the  lower  ones 
toothed  or  pinnately  lobed,  and  small  heads  of  yellowish  ray  flowers. 
There  are  no  disk  flowers.  The  involucre  consists  of  five  narrow  bracts; 
the  small  fruits  are  roughened;  and  the  pappus  consists  of  bristles,  which 
are  feathery  along  the  upper  portions. 

Schkuhria  wrightii. — A  slender,  much-branched  annual  with  alternate 
leaves  pinnately  parted  into  three  to  seven  vary  narrow,  hairlike  divisions. 
Sometimes  the  lower  leaves  are  opposite,  and  often  the  uppermost  are 
entire.  The  plant  produces  very  small  heads  of  only  three  to  five  yellow 
flowers  each.  Sometimes  one  flower  is  a  ray  flower,  but  more  often  they 
are  all  disk  flowers.  The  involucre  consists  of  four  or  five  erect  bracts. 
The  fruits  are  densely  long-hairy  on  the  angles,  and  the  pappus  consists  of 
eight  dry  scales. 

Selloa  glutinosa  (fig.  187).— This  is  a  perennial  plant,  but  the  parts  above 
ground  are  annual.  The  several  stems  grow  about  4  feet  high  and  bear 
numerous,  narrowly  lance-shaped  or  linear  leaves  and  clusters  of  small 
heads  of  yellow  flowers.  There  are  both  ray  and  disk  flowers;  the  rays  are 
no  longer  than  the  disk  corollas.  There  is  no  pappus.  The  entire  plant 
is  covered  with  a  glutinous  material. 

Groundsel  (Senecio). — Herbs  or  shrubs  with  alternate  leaves  and  many- 
flowered  heads  with  both  ray  and  disk  flowers  yellow.  The  involucre  is 
cylindrical  to  bell-shaped  and  consists  of  one  or  two  rows  of  nearly  equal 
bracts,  sometimes  with  a  few  little  bracts  at  the  base.  The  fruits  are 
cylindrical  and  the  pappus  consists  of  numerous  soft,  white  bristles.  The 
three  species  that  occur  in  the  park  can  readily  be  distinguished  by  their 
leaves.  S.  longilobus  is  gray  and  shrubby  and  the  leaves  are  pinnately 
parted  into  a  few  long,  linear,  entire  lobes.    S.  millelobatus  (fig.  188)  is  a 
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Figure  185. — Psilostrophe  gnaphaloides. 


Figure  187. — Selloa  glutinosa. 
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Figure  186. — prairie  coneflower  (Rati- 
bida  columnaris) . 

Figure  188. — groundsel  (Senecio  millelo- 
batus). 


green  herb  with  leaves  pinnately  divided  into  rather  short,  toothed  lobes. 
S.  parryi  has  rather  large,  broad  leaves  which  are  toothed  but  not  lobed, 
except  sometimes  at  the  base,  and  which  have  their  bases  clasping  the 
stem.    The  whole  plant  is  glandular. 

Goldenrod  (Solidago). — Perennial  herbs  with  wandlike  stems,  nearly 
sessile,  alternate  leaves,  and  dense  clusters  of  small  heads  with  both  ray 
and  disk  flowers  yellow.  The  single  pappus  consists  of  equal,  hairlike 
bristles.  Two  species  occur  in  the  park.  S.  radula  (fig.  189)  has  mostly 
oblong  leaves,  the  lower  4  or  5  inches  long,  an  inch  or  more  wide,  and 
toothed,  the  upper  very  much  smaller  and  entire.  S.  tiinervata  has  lance- 
shaped  or  elliptical  leaves,  the  widest  about  half  an  inch  wide  and  entire 
or  with  a  few  small,  sharp  teeth  on  each  side. 

Sowthistle  {Sonchus  oleraceus). — This  is  a  common,  exotic  weed  that  was 
introduced  into  this  country  from  Europe.  It  is  a  stout  herb  growing  1  to 
5  feet  tall.  The  lower  leaves  are  petioled,  4  to  8  inches  long,  and  trian- 
gular. The  upper  leaves  are  much  reduced  and  sessile.  The  heads  are 
medium  large,  and  the  yellow  flowers  all  have  strap-shaped  corollas.  The 
pappus  consists  of  numerous  fine,  soft,  white  bristles. 

Stevia  serrata. — A  stout,  very  leafy  herb  with  narrowly  spatula-shaped 
leaves  which  may  be  either  alternate  or  opposite  and  are  usually  toothed 
but  sometimes  entire.  The  heads  are  small  but  borne  in  dense  clusters. 
Each  head  contains  three  to  five  white  or  pale  rose-colored  disk  flowers 
and  no  ray  flowers.    The  pappus  consists  of  one  to  five  awns  or  scales. 

Marigold  (Tagetes  micrantha). — This  plant  is  not  common  in  the  park 
and  is  not  very  likely  to  be  seen.  It  is  a  small  herb  with  pinnately  divided 
leaves  though  the  upper  leaves  may  be  entire.  In  either  case  the  leaves  or 
leaf  divisions  are  very  narrowly  linear.  The  heads  are  very  small  but 
contain  both  ray  and  disk  flowers,  both  yellow  or  the  rays  whitish.  The 
pappus  consists  of  two  short,  blunt  scales  and  two  longer  awns. 

Greenthread  (Thelesperma) . — Perennial,  smooth  herbs  with  opposite, 
usually  finely  dissected  leaves  and  many-flowered  heads  on  long,  naked 
stalks,  the  ray  flowers  yellow  or  absent  and  the  disk  flowers  yellow  or 
purple.  The  involucre  is  double,  the  scales  of  the  inner  part  grown  to- 
gether part  way  up  and  those  of  the  outer  part  separate.  The  receptacle 
is  flat  and  chaffy.  The  fruits  are  cylindrical  in  shape;  the  pappus  consists 
of  two  stout,  rough  awns  or  is  entirely  lacking.  Three  species  occur  in  the 
park.  T.  ambiguum  is  leafy  well  up  on  the  stems;  the  disk  is  usually  purple; 
the  outer  involucre  consists  of  about  six  bracts;  and  ray  flowers  are  usually 
present  and  often  nearly  one-half  inch  long.  T.  gracile  is  similar,  but  the 
disk  is  usually  yellow,  the  outer  involucre  consists  of  four  to  six  bracts, 
and  ray  flowers  are  usually  lacking  and  when  present  are  less  than  one- 
quarter  inch  long.  T.  longipes  is  very  leafy  only  near  the  woody  base  and 
the  long,  naked  flower  stalks  may  be  5  to  10  inches  long.  The  heads  are 
small  and  ray  flowers  are  lacking.  The  pappus  is  also  lacking,  and  the 
outer  involucre  is  short  and  small. 
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Trixis  californica. — A  low  shrub  growing  from  8  inches  to  2  or  more  feet 
in  height  with  alternate,  lanceolate,  entire  or  small-toothed  leaves  and 
medium-sized,  terminal  heads  of  yellow  disk  flowers  with  2-lipped  corollas, 
the  inner  lip  deeply  2-lobed  and  the  outer  3-toothed. 

Crownbeard  (Verbesina). — Erect,  branching  herbs  with  ovate  or 
lance-shaped,  toothed  leaves  and  medium-sized  heads  of  bright  yellow  ray 
and  disk  flowers.  The  receptacle  is  somewhat  cone-shaped  and  chaffy, 
the  chaff  scales  being  concave  and  folded  about  the  outer  edges  of  the 
fruits.  The  fruits  are  flattened  and  winged  on  each  edge,  each  wing  ex- 
tended to  form  an  awn.  Two  species  occur  in  the  park.  V.  encelioides  (fig. 
190),  sometimes  called  yellowtop,  has  the  leaves  green  on  the  upper  side 
but  gray  from  whitish  hairs  beneath.  V.  oreophila  has  the  leaves  short- 
hairy  but  green  on  both  sides. 

Ironweed  {Vernonia  tenuifolia.) — A  stout  herb  growing  1  to  3  feet  tall  with 
numerous  leaves,  which  are  linear  or  nearly  so,  2  to  6  inches  long,  and  at 


Figure  189. — goldenrod  {Solidago  radula). 


Figure    190. — c  rownbeard     ( Verbesina 
encelioides). 


least  the  lower  ones  toothed.  The  heads  of  disk  flowers  clustered  at  the 
top  of  the  plant  are  medium-sized,  and  both  the  flowers  and  the  involucre 
are  purple.  The  very  abundant  pappus  is  composed  of  straw-colored  or 
purple-tinged  bristles. 

Goldeneye  (Viguiera). — Herbs  or  shrubs  usually  with  the  lower  leaves 
opposite  and  the  upper  alternate,  though  sometimes  all  are  opposite. 
The  heads  are  medium-sized;  both  ray  and  disk  flowers  are  yellow.  The 
receptacle  is  convex  or  cone-shaped  and  chaffy,  the  chaff  embracing  the 
fruits  which  usually  are  hairy.  The  pappus,  when  present,  consists  of  two 
chaffy  scales,  one  at  each  angle  of  the  fruit,  and  two  or  more  scales  on  each 
side.    The  four  species  found  in  the  park  may  be  distinguished  as  follows: 

1.  Plants,  shrubby;  leaves  pinnately  lobed,  the  lobes  linear    .       V.  stenoloba 
Plants  herbaceous 2 

2.  Pappus  lacking,  leaves  very  narrowly  linear,  entire    .    .    .    .  V.  longifolia 
Pappus  present;  leaves  broad  and  usually  toothed 3 

3.  Leaves  sessile  or  nearly  so V.  cordifolia 

Leaves  slender-petioled V.  dentata 

Zjexmenia  brevifolia. — A  much-branched,  shrubby  plant  with  ovate  or 
oval  leaves,  which  are  less  than  1  inch  long  and  short-petioled.  The 
medium-sized  heads  are  solitary  at  the  ends  of  the  branches;  both  ray  and 
disk  flowers  are  yellow. 

Zinnia  (^innia  pumila). — A  low,  shrubby,  much-branched  plant,  usually 
about  4  to  6  inches  high,  with  very  narrowly  linear,  1 -nerved  leaves  half 
an  inch  or  less  long,  and  very  showy  heads  borne  singly  at  the  ends  of 
branches  with  yellow  disk  flowers  and  pale  yellow  ray  flowers  which 
become  white  with  age. 
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Akene.  A  small,  dry,  1 -seeded,  indehiscent 
fruit. 

Alpine.     Above   timber-line  on   mountains. 

Alternate.  One  leaf  at  each  node  or  joint 
of  the  stem. 

Annual.     Living  during  one  season  only. 

Anther.  That  part  of  a  stamen  that  con- 
tains the  pollen. 

Awn.     A  bristlelike  appendage. 

Axil.  The  upper  angle  between  the  leaf 
and  the  stem. 

Axillary.     Occurring  in  an  axil. 

Berry.  A  fruit  that  is  pulpy  or  juicy 
throughout. 

Biennial.     Living  for  two  seasons  only. 

Bladdery.    Thin  and  inflated. 

Bract.  Reduced  leaves  among  or  subtend- 
ing flowers. 

Bulb.     A  fleshy  bud  such  as  an  onion. 

Bulblet.     A  small  bulb. 

Calyx.  The  outermost  set  of  organs  of  a 
flower,  usually  green. 

Capsule.     A  dry  fruit  that  opens  at  maturity. 

Chaff.  Small  bracts  on  the  receptacle  of 
flowers  of  the  composite  family. 

Corolla.  The  set  of  floral  organs  next  with- 
in the  calyx,  usually  not  green. 

Disk.  The  central  region  of  a  head  of 
flowers,  such  as  the  sunflower,  as  opposed 
to  the  rays  or  margin. 

Dissected.  Cut  deeply  into  many  lobes  or 
divisions. 

Divided.  Gut  deeply  into  a  few  lobes  or 
divisions. 

Downy.  Clothed  with  a  coat  of  soft,  short 
hairs. 

Drupe.     A  stone  fruit,  such  as  a  cherry. 

Elliptical.  Oval  or  oblong  with  the  ends 
regularly  rounded. 

Entire.  The  margin  not  at  all  toothed, 
notched,  or  divided. 


Fertile.  Capable  of  producing  seeds  or 
pollen. 

Free.  Not  united  with  any  other  parts  of 
the  plant. 

Fruit.     The  seed-bearing  portion  of  a  plant. 

Gland.     A  secreting  surface  or  structure. 

Herb.  A  plant  with  no  woody  parts  above 
ground. 

Herbaceous.  Of  the  texture,  color,  or  ap- 
pearance of  an  ordinary  foilage  leaf. 

Imperfect  flower.  One  that  lacks  either 
stamens  or  pistils. 

Involucre.  A  set  of  bracts  around  a  flower 
or  cluster  of  flowers. 

Lanceolate.     Lance-shaped. 

Legume.  The  fruit  of  a  member  of  the  pea 
family. 

Linear.     Narrow  and  flat  like  a  grass  leaf. 

Membranous.  With  the  texture  of  a  mem- 
brane; thin  and  more  or  less  translucent. 

Midrib.    The  middle  or  main  rib  of  a  leaf. 

Nerve.  A  name  applied  to  the  veins  or  ribs 
of  a  leaf. 

Node.  A  place  on  a  stem  where  a  leaf  is 
borne. 

Oblanceolate.  Lance-shaped  with  the  taper- 
ing end  downward. 

Oblong.  Two  to  four  times  as  long  as  broad 
and  more  or  less  elliptical  in  shape. 

Obovate.  Inversely  ovate,  the  broad  end 
upward. 

Opposite.  Two  leaves  at  each  node  or 
joint  of  the  stem. 

Oval.    Broadly  elliptical. 

Ovate.  Shaped  like  the  longitudinal  section 
through  an  egg  with  the  broad  end 
downward. 

Ovule.  One  of  the  bodies  in  the  ovary  that 
may  develop  into  a  seed. 
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Palmate.  The  leaflets  of  a  compound  leaf 
all  arising  from  the  end  of  the  petiole,  like 
the  fingers  of  the  hand. 

Panicle.  An  open  cluster  of  flowers  like  a 
raceme  but  more  or  less  compound. 

Pappus.  The  hairs,  awns,  or  scales  at  the 
base  of  the  corolla  or  the  tip  of  the  fruit 
in  a  member  of  the  composite  family. 

Pedicel.     The  stalk  of  a  flower  in  a  cluster. 

Peduncle.  The  stalk  of  a  solitary  flower  or 
of  a  cluster  of  flowers. 

Perfect  flower.  Having  both  stamens  and 
pistils. 

Perennial.     Living  from  year  to  year. 

Perianth.  Calyx  and  corolla  together,  es- 
pecially when  they  cannot  be  distin- 
guished. 

Petal.     One  of  the  parts  of  the  corolla. 

Petiole.     The  stalk  part  of  a  leaf. 

Pinnate.  Leaflets  arranged  along  the  main 
axis  of  a  leaf. 

Pistil.     The  seed-bearing  organ  of  a  flower. 

Puberulent.  Covered  with  fine  and  short, 
almost  imperceptible  down. 

Pubescence.     Fine  and  soft  hairs. 

Pubescent.     With  pubescence. 

Raceme.  A  flower  cluster  with  one-flowered 
pedicels  along  the  axis  of  the  cluster. 

Ray.  One  of  the  marginal  flowers  in  a  head 
in  the  composite  family. 

Receptacle.  The  end  of  a  pedicel  or  peduncle 
to  which  the  flowers  or  flower  parts  are 
attached. 


Regular.     The  parts  of  each  set  of  organs  of 

a  flower  the  same  size  and  shape. 
Rhizome.     An  underground  stem. 
Runner.     A  slender  and  prostrate  stem  root- 
ing at  the  end  or  at  the  joints. 
Sepal.     One  of  the  parts  of  the  calyx. 
Sessile.     Without  any  petiole  or  stalk. 
Shrub.     A  small  woody  plant. 
Simple.     Not  compound. 
Sinus.     The  notch  between  two  lobes. 
Smooth.     Without  hairs  or  other  roughness. 
Spike.    A  flower  cluster  like  a  raceme  but 

with  the  flowers  sessile. 
Stamen.     A  pollen-bearing  organ. 
Sterile.     Not  capable  of  producing  fruit  or 

pollen. 
Stigma.     The  upper  end  of  the  pistil  which 

receives  the  pollen. 
Stipules.    Appendages   at   the   base   of  the 

petiole  of  some  leaves. 
Style.    That   part   of  a   pistil   between   the 

ovary  and  the  stigma. 
Taproot.     A  stout,  vertical  root. 
Ternate.     In  threes. 
Umbel.     An  umbrella-shaped  flower  cluster 

with  a  flat  top. 
Veins.     The  conducting  strands  in  a  leaf  or 

other  organ. 
Vine.     A  trailing  or  climbing  plant. 
Woolly.     Clothed    with    long,    matted,  soft 

hairs. 
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Abronia  angustifolia — 72. 

Abutilon    incanum — 117;    malacum — 117; 

marshii — 117;  parvulum — 117. 
Acacia     amentacca — 94;     berlandieri — 94; 

constricta — 94;  cuspidata — 94;  greggii — 

94;  roemeriana — 94;  schottii      94;  texen- 

sis-  -94;  verrucosa — 94. 
Acalypha    hederacca  — 107;    lindhcimeri — 

107;  neomexicana  —  107. 
Acanthaceae      159. 
Acer  grandidentatum      113. 
Aceraceae      113. 
Acleisanthcs  longiflora     72. 
Actinia  scaposa      172;  linearis — 172. 
Adiantum  capillus-veneris-  16. 
Adolphia  infesta-    115. 
Agastache    micrantha — 151;    pallidiflora — 

151. 
Agave     chisosensis — 54;      lechuguilla — 54; 

scabra — 54. 
Agropyron     arizonicum — 33;     inermi — 33; 

repens — 33;  smithii — 33. 
Agrostis  alba — 33;   hiemalis — 33;  semiver- 

ticillata — 33. 
Aizoaceae — 74. 
Aletes  acaulis — 129. 
Allionella  oxybaphoides — 72. 
Allionia  glabra — 72;  incarnata — 72. 
Allium  cernuum — 48;  kunthii — 48. 
Alternanthera  repens — 68. 
Amaranthus  blitoides — 68;  graecizans — 68; 

hybridus — 68;     palmeri — 68;     powellii — 

68;  retroflexus — 68. 
Amaryllidaceae — 54. 
Amelanchier  denticulata — 90. 
Anacardiaceae — 1 1 3. 
Andropogon  barbinodis — 34;  furcatus — 34; 

saccharoides — 34;  scoparius — 34. 
Anisacanthus  insignis — 159. 
Anulocaulis    eriosolenus — 73;    leisolenus — 

72. 


Aphanostephus  humilis — 172. 
Aplopappus      heterophyllus — 172;      spinu- 
losis—172;  trianthus— 172. 
Apocynaceae —  1 35. 
Apocynum  androsaemifolium — 135. 
Aquilegia  longissima-  78. 
Arbutus  texana — 130. 
Arenaria  benthami — 76. 
Argemone  platyceras — 80. 
Aristida  adscenscionis — 34;  arizonica — 34; 

divaricata — 34;  glauca — 34;  orcuttiana — 

34;  ternipes — 34;  wrightii — 34. 
Aristolochia  coryi — 64;  wrightii — 64. 
Aristolochiaceae — 64. 
Artemisia    dracunculoides — 175;    ludovici- 

ana  — 175;     mexicana — 175;     redolens — 

175;  rhizomata — 175. 
Asclepiadaceae— 1 36. 
Asclepias  elata — 137;  galioides — 137;  longi- 

cornu — 137;  nummularia — 137;  texana — 

137. 
Asclepiodora  decumbens — 137. 
Asplenium  resiliens — 16. 
Aster    exilis — 172;    leucelene — 172;    spino- 

sus — 172;  tanacetifolius — 172;  wrightii — 

175. 
Astragalus      davisianus — 94;      leptocarpoi- 

des — 94;  mollissimus — 94. 
Atriplex  canescens — 66;  obovata — 66. 
Ayenia  microphylla — 119;  pusilla — 119. 

Baccharis    glutinosa — 175;    havardii — 175; 

neglecta — 175;  ramulosa — 175;  salicina — 

175. 
Bahia   absinthifolia — 176;    biternata — 176; 

dissecta — 176;  pedata — 176. 
Baileya  multiradiata — 176. 
Berberidaceae — 79. 
Betulaceae — 59. 
Bidens  bigelovii — 176;  bipinnata — 176;  lep- 

tocephala — 176. 
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Bignoniaceae — 1 58. 
Blepharoneuron  tiicholepsis — 34. 
Boerhaavia  anisophylla — 73;  caribaea — 73; 

gracillima — 73;   intermedia — 73;  lineari- 

folia — 73;  torreyana — 73;  wrightii — 73. 
Bommeria  hispida — 16. 
Boraginaceae — 141 . 
Bouchea  spathulata — 146. 
Bouteloua    aristidoides — 36;    barbata — 36: 

breviseta — 36;     curtipendula — 36;     erio- 

poda — 36;  gracilis — 36;  hirsuta — 36;  uni- 

flora— 36. 
Bouvardia  ternifolia — 162. 
Brayulinea  densa — 68. 
Brickellia  brachyphylla — 177;  californica — 

176;    cylindracea — 176;    laciniata — 176; 

obliganthes — 176;  veronicaefolia — 177. 
Bromeliaceae — 47. 

Bromus  anomalus — 36;  marginatus — 36. 
Brongniartia  minutifolia — 94. 
Buddleia  marrubiifolia — 134;  scordioides — 

134. 
Bulbostylis  capillaris — 47. 

Cactaceae — 1 22. 

Calliandra  eriophylla — 94. 

Calopogon  warnockii — 57. 

Campanulaceae — 165. 

Capparidaceae — 87. 

Caprifoliaceae — 1 64. 

Cardamine  macrocarpa — 82. 

Carex — 46. 

Carlowrightia  linearifolia — 159;  pubens — 
159. 

Carminatia      tenuiflora — 177. 

Carpochaete  bigelovii — 177. 

Caryophyllaceae — 76. 

Cassia  bauhinioides — 94;  durangensis — 94; 
lindheimeriana — 94. 

Castilleja  elongata — 156;  integra — 156; 
lanata — 156;  latebracteata — 156. 

Cathestecum  erectum — 36. 

Ceanothus  greggii — 115. 

Celastraceae — 1 1 3. 

Celtis  laevigata — 60;  pallida — 60;  reticu- 
lata— 60;  texana — 60. 

Cenchrus  myosuroides — 36. 

Centaurea  americana — 177. 

Centaurium  calycosum — 134. 

Cephalanthus  occidentalis — 162. 

Cerastium  brachypodum — 76;  viscosum — 
76. 

Cercis  reniformis — 95. 


Cercocarpus  breviflorus — 90;  eximius — 90. 

Cereus  greggii — 126. 

Cevallia  sinuata — 120. 

Chamaesaracha     conioides — 153;     corono- 

pus — 153. 
Chaptalia  nutans — 178. 
Cheilanthes    alabamensis — 16;    castanea — 

17;     eatoni — 17;     kaulfussii — 16;     lendi- 

gera — 16;  lindheimeri — 16;   tomentosa — - 

17;  wrightii — 16. 
Chenopodiaceae — 66. 
Chenopodium     album — 66;    berlandieri — 

66;  incisum — 66. 
Chilopsis  linearis — 158. 
Chrysactinia  mexicana — 178. 
Chrysopsis  fulcrata — 178;  villosa — 178. 
Chrysothamnus  baileyi — 178. 
Cirsium  undulatum — 178. 
Cissus  macrocarpa — 116. 
Cistaceae — 111. 

Clematis  drummondii — 78;  filifera — 78. 
Cleomella  longipes — 87. 
Cocculus  carolinus — 80. 
Coldenia     canescens — 142;     greggii — 142; 

hispidissima — 142;  mexicana — 142. 
Cologania  angustifolia — 95;  longifolia — 95. 
Commelina  crispa — 50;  dianthifolia — 50. 
Commelinaceae — 50. 
Compositae — 1 66. 
Condalia  spathulata — 115. 
Conopholis  mexicana — 158. 
Convolvulaceae — 1 38. 
Convolvulus      hermannioides — 139;     inca- 

nus— 139. 
Conyza  coulteri — 177;  sophiaefolia — 177. 
Cooperia  drummondii — 54. 
Cornaceae — 1 30. 
Cosmos  parviflorus — 177. 
Crassulaceae — 87 . 
Crocanthemum    bicknellii — 111;    glomera- 

tum — 111. 
Croton  corymbulosus — 107;   fruticulosus — 

107;  neomexicana — 107. 
Cruciferae — 81. 
Cryptantha      albida — 143;      angustifolia — 

143;  coryi — 143;   mexicana — 143. 
Cucurbita  foetidissima — 165. 
Cucurbitaceae — 1 65. 
Cupressus  arizonica — 23. 
Cuscuta  indecora — 138. 
Cycloloma  atriplicifolia — 67. 
Cynodon  dactylon — 38. 
Cyperaceae — 46. 
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Cyperus  aristatus — 46;  elegans — 46;  lae- 
vigatus — 46;  odoratus — 46;  rusbyi — 46; 
seslerioides — 46;  uniflorus — 46. 

Cyphomeiis  gypsophiloides — 73. 

Dalea  alopecuroides — 95;  aurea — 96;  for- 
mosa — 96;  frutescens — 95;  lachnostachys 
— 96:  neomexicana — 96;  pogonanthera — 
95;  wrightii — 96. 

Dasylirion  leiophyllum — 48. 

Datura  meteloides — 153;  quercifolia — 153. 

Delphineum  carolinianum — 78. 

Descurainia  pinnata — 82;  richardsonii — 82. 

Desmanthus  velutinus — 96. 

Desmodium  grahami — 96;  wrightii — 96. 

Dichondra  argentca — 139;  brachypoda — 
139. 

Dicraurus  leptocladus — 68. 

Digitaria  sanguinalis     38. 

Diospyros  texana—  131. 

Dipetalia  subulata — 87. 

Ditaxis  neomexicana  —107. 

Draba  euneifolia — 82. 

Drymaria  pachyphylla — 76. 

Dyschoriste  linearis — 160. 

Dyssodia  aurea — 177;  pentachaeta — 177; 
polychaeta — 177. 

E  benaceae — 131. 

Echeveria  strictiflora — 87. 

Echinocactus — 1 26. 

Echinocereus — 126. 

Echinochloa  colonum — 38. 

Eclipta  alba— 178. 

Eleocharis  caribaea — 46;  geniculata — 46; 
montevidensis — 46;  parvula — 46. 

Elymus  canadensis — 38. 

Enneopogon  desvauxii — 38. 

Ephedra  antisyphilitica — 25;  asper — 24; 
trifurca — 24. 

Epipactis  gigantea — 57. 

Eragrostis  cilianensis — 39;  diffusa — 39;  in- 
termedia— 38. 

Ericaceae — 130. 

Erigeron  canadensis — 178;  divergens — 180; 
nudiflorus — 1 80. 

Eriogonum  abertianum — 64;  hieracifo- 
lium — 64;  jamesii — 64;  polycladon — 
64;  r  otu  ndifolia — 64;  tenellum — 64; 
wrightii — 64. 

Erodium  texanum — 99. 

Erysimum  desertorum — 83. 

Eucnida  bartonioides — 120. 


Eupatoiium  greggii — 180;  herbaceum — 
180;  parryi — 180;  rothrockii — 180;  rugo- 
sum — 180;  sol  id  agi  nifol  i  um — 180; 
wrightii — 180. 

Euphorbia  albomarginata — 109;  anti- 
syphilitica— 109;  arizonica — 109;  brach- 
ycera — 109;  capitellata — 109;  cineras- 
cens— 109;  dentata— 109;  eriantha— 109; 
fendleri — 110;  glyptosperma — 110;  glon- 
drina — 110;  heterophylla — 109;  hyssopi- 
folia — 110;  lurida — 109;  micromera — 
109;  polycarpa — 109;  serpens — 109;  ser- 
pyllifolia — 110;  serrula — 110;  setiloba — 
109;  theriaca— 110;  villifera— 1 10. 

Euphorbiaceae — 106. 

Eustoma  exaltatum — 134. 

Evolvulus  alsinoides — 139;  pilosus — 139. 

Eysenhardtia  angustifolia — 97. 

Fagaceae — 59. 

Fallugia  paradoxa — 91. 

Flaveria  trinervia — 180. 

Flourensia  cernua — 180. 

Forestiera  angustiflora — 133;  neomexi- 
cana— 133. 

Fouquieria  splendens — 119. 

Fouquieriaceae — 1 19. 

Fraxinus  berlandieriana — 133;  cuspidata — 
133;  greggii — 133;  standleyi — 133. 

Froelichia  arizonica — 70;  braunii — 70; 
campestris — 68;  drummondii — 68. 

Fuirena  hispida — 47. 

Gaillardia  pinnatifida — 180. 

Galium  proliferum — 163;  rothrockii — 163; 

texanum — 163;  wrightii — 163. 
Garrya  lindheimeri — 130. 
Gaura  coccinea — 127;  macrocarpa — 127. 
Gayoides  crispun — 118;  imberbe — 118. 
Gentianaceae — 1 34. 
Geraniaceae — 99. 
Geranium  caespitosum — 99. 
Gilia  aggregata — 139;    incisa — 140;    insig- 

nis — 140;    laxiflora — 140;   rigidula — 140. 
Gnaphalium     chilense — 181;     macounii — 

181;     microcephalum — 181;     wrightii — 

181. 
Gnetaceae — 24. 
Gomphrena  nitida — 68. 
Gossypianthus  lanuginosus — 68. 
Gramineae — 28. 
Grindelia  havardii — 181. 
Gutierrezia    eriocarpa — 182;    lucida — 182; 

microcephala — 182;  sarothrae — 182. 
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Hackelia  grisea — 144. 

Haploesthes  greggii — 182. 

Hechtia  scariosa — 47. 

Hedeoma      drummondii — 151;      nanum — 

151;  plicatum — 1 5 1 . 
Heimia  longipes — 126. 
Helenium     amphibolum — 182;     elegans — 

182;    microcephalum — 182;    ooclinium — 

182. 
Helianthus  annuus — 182;  canus — 182;  cili- 

aris— 184. 
Heliopsis  parvifolia — 184. 
Heliotropium  angustifolium — 143;  conferti- 

folium — 144;    convolvulaceum — 144; 

curassavicum — 144;      greggii — 144; 

molle — 144;  procumbens — 144. 
Hesperidanthus  linearifolius — 84. 
Heterophogon  contortus — 39. 
Heterospermum  pinnatum — 184. 
Heterotheca  subaxillaris — 184. 
Heterothrix  micrantha — 83. 
Heuchera  rubcscens — 88. 
Hexalectris  mexicana — 57. 
Hibiscus    coulteri — 118;    dcnudatus — 118; 

involucellatus — 1 1 8. 
Hieracium  wrightii — 184. 
Hilaria  mutica— 39. 
Hoffmanseggia     dcnsiflora — 97;    jamesii — 

97. 
Holodiscus  dumosus — 91. 
Houstonia  angustifolia — 163;  fasciculata — 

164;  polypremoides — 164. 
Hydrangeaceae — 88. 
Hydrophyllaceae — 1 40. 

Ibervillca  tenuisecta — 165. 

Ipomoea     costellata — 139;      lindheimcri — 

139. 
Iresine  heterophylla — 70. 
Iva  ambrosiaefolia — 184. 

Janusia  gracilis — 105. 

Jatropha  spathulata — 1 1 1 . 

Juglandaceae — 58. 

Juglans  rupestris— 59. 

Juncaceae — 47. 

Juncus    arizonicus — 48;    brunnescens — 48; 

bufonius — 48;  nodosus — 48. 
Juniperus  flaccida — 23;  monosperma — 23; 

pachyphloea — 23. 
Jussiaea  diffusa — 127. 


Kallstroemia     grandiflora — 102;      hirsutis- 

sima — 102. 
Karwinskia  humboldtiana — 115. 
Koeberlinia  spinosa — 120. 
Koeberliniaceae — 1 20. 
Koeleria  cristata — 39. 
Krameria  glandulosa — 97;  grayi — 97. 

Labiatae— 148. 

Lantana  macropoda — 147. 

Laphamia  rupestris — 184. 

Lappula  redowskii — 144. 

Larrea  divaricata — 103. 

Lechea  tenuifolia — 111. 

Leguminosae — 91 . 

Lepidium    austrinum — 84;    lasiocarpum — 

84;  montanum — 84. 
Leptochloa  dubia — 39;  uninervia — 39. 
Lcptoloma  cognatum — 39. 
Lesquerella     argyraea — 84;     fendleri — 84; 

purpurea — 85. 
Leucaena  retusa — 97. 
Leucophyllum     frutescens — 156;     minus — 

156;  violaceum — 156. 
Liatris  punctata — 184. 
Liliaceae — 48. 
Linaceae — 100. 
Linaria  texana — 156. 
Linum  aristatum — 101 ;  australe — 101 ;  ber- 

landieri — 101 ;  greggii — 101 ;  lewisii — 100; 

multicaule — 100;  rupestre — 101;  schiedi- 

anum — 101;    sulcatum — 101;    vernale — 

100. 
Lippia    graveolens — 147;    ligustrina — 147; 

wrightii — 147. 
Lithospermum      incisum — 144;      multiflo- 

rum — 144;  viride — 144. 
Loasaceae — 1 20. 

Lobelia  brachypoda — 166;  splendens — 166. 
Loeselia  havardii — 140;  scariosa— 140. 
Lonicera  albiflora — 164;  dumosa — 164. 
Loranthaceae — 62 . 
Lotus  oroboides — 97. 
Lupinus  havardii — 97. 

Lycium   berlandieri — 153;   pallidum — 153. 
Lycurus  phleoides — 39. 
Lythraceae — 1 26. 
Lythrum  linearifolium — 126. 

Madura  pomifera — 62. 
Macrosiphonia  macrosiphon — 135. 
Mahonia  haematocarpa — 79;  trifoliolata — 

79. 
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Malpighiaceae — 105. 

Malvaceae — 1 1 6. 

Mammillaria — 1 26. 

Manisuris  altissima — 40. 

Margaranthus  solanaceus — 153. 

Marrubium  vulgare — 151. 

Martiniaceae — 1 58. 

Maurandya  antirrhiniflora — 156. 

Medicago  sativa — 97. 

Melampodium  elucanthum  — 186. 

Menispermaceae — 79. 

Menodora  decemfida — 134;  longiflora — 
134;  scabra— 134. 

Mentha  arvensis — 151;  spicata — 151. 

Mentzelia  asperula — 120;  lindheimeri — 
120;  multiflora— 120;  oligosperma— 120. 

Metastelma  barbigerum — 138. 

Microrhamnus  ericoides      115. 

Mimosa  borealis  97;  emoryana  -  97;  lind- 
heimeri     97. 

Mimulus  glabratus      1  56. 

Mollugo  cerviana     74. 

Monolepis  nuttalliana — 67. 

Moraceae     60. 

Morus  microphylla     61. 

Muhlenbergia  emersleyi — 41;  glauca — 41; 
monticola — 41;  parviglumis — 41;  poly- 
caulis — 41;  porteri  41;  repens-  41;  ri- 
gida     41. 

Naiadaceae — 26. 

Nama  havardii  — 141 ;  hispidum —  141 ;  tory- 

nophyllum — 141;  velutinum — 141. 
Nerisyrenia  camporum — 86. 
Nicolletia  edwardsii  — 186. 
Nicotiana     glauca      153;     trigonophylla — 

153. 
Nolina  erumpens — 49. 
Notholaena  aurea — 17;   limitanea — 17;  si- 

nuata — 17;  standleyi — 17. 
Nothoscordum  bivalve — 48. 
Nyctaginaceae — 71 . 
Nyctaginia  capitata — 73. 

Oenothera  brachycarpa — 129;  chamaene- 
roides — 129;  greggii — 129;  hartwegii— 
129;  kunthiana— 129;  laciniata— 129; 
primiveris — 129;  rosea — 129;  speciosa — - 
129;  triloba— 129;  tubicula— 129. 

Oleaceae — 131. 

Onagraceae — 1 27. 

Opuntia — 122. 

Orchidaceae  —  56. 


Orobanchaceae — 1 59. 

Orobanche  ludoviciana — 159. 

Ostrya  baileyi — 59. 

Othake  macrolepis — 186. 

Oxalidaceae — 99. 

Oxalis  albicans — 99;  amplifolia — 99;  stric- 

ta— 99;  violacea— 99. 
Oxybaphus    aggregatus — 73;    albidus — 73; 

comatus — 73;    grayanus — 73;    linearis — 

73. 

Panicum    arizonicum — 41;    bulbosum — 41; 

ghiesbreghtii — 41;        hallii — 41;        hirti- 

caule — 41;  lindheimeri — 41;   obtusum — 

41. 
Papaveraceae — 80. 
Pappophorum      bicolor — 42;      mucronula- 

tum — 42. 
Parietaria  pennsylvanica — 62. 
Paronychia  jamesii — 76. 
Parthenium  argentatum — 186;   incanum — 

187;  lyratum— 187. 
Paspalum  pubiflorum — 42. 
Pectis  angustifolia — 187;  filipes — 187;  pap- 

posa      187;      prostrata — 187;      tenella — 

187. 
Pellaea     atropurpurea — 18;     intermedia — 

18;  microphylla — 18;  sagittata — 18;  ter- 

nifolia — 18;  wrightiana — 18. 
Penstemon      baccharifolius — 158;      barba- 

tus — 158;    dasyphyllus — 158;    fendleri — 

158;  havardii  — 158;  torreyi— 158. 
Pericome  caudata — 187. 
Perityle  parryi — 188;  vasseyi — 188. 
Petunia  parviflora — 153. 
Perezia      nana  —  187;      runcinata  —  187; 

wrightii — 187. 
Phacelia     coerulea — 141;     congesta — 141; 

integrifolia — 141;  popei — 141. 
Phanerophlebia  umbonata — 18. 
Phaseolus  angustissimus — 97;  wrightii — 98. 
Philadelphus  microphallus — 88. 
Phlox  mesoleuca — 139. 
Phoradendron    bolleanum — 63;   cockerellii 

— 63;     coryae — 63;     havardianum — 63. 
Phragmites  communis — 42. 
Phyla  incisa — 147. 
Phyllanthus  polygonoides — 1 1 1 . 
Physalis   comata — 154;   fendleri — 154;  he- 

deraefolia — 154;  ixocarpa — 154. 
Phytolaccaceae — 70. 
Pinaceae — 23. 
Pinaropappus  roseus — 188. 
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Pinus  cembroides — 23;  ponderosa — 23. 

Piptochaetium  fimbriatum — 42. 

Plantago  purshii — 162;  rhodospcrma — 162; 

virginica — 162;  wrightiana — 162. 
Plantaginaceae — 1 62. 
Pluchea  sericea — 188. 
Poa  bigelovii — 42;  involuta — 42. 
Polanisia  uniglandulosa — 87. 
Polemoniaceae — 1 39. 
Polygala     lindheimeri — 106;     longa — 106; 

macradenia — 105;     obscura — 106;     sco- 

parioides — 105;  tweedyi — 105. 
Polygalaceae — 105. 
Polygonaceae — 64. 
Polygonum      lapathifolium — 65;      pennsyl- 

vanicum — 65;     persicaria-  65;     persica- 

rioides — 65. 
Polypodiaceae — 16. 
Polypodium  thyssanolepis — 20. 
Populus  palmeri — 58;  tremuloides — 58. 
Porlieria  angustifolia — 103. 
Porophyllum      macrophyllum — 188;      sco- 

parius  — 188. 
Portulaca     olcracea — 74;     pilosa — 74;     re- 

tusa — 74;  suffrutescens — 74. 
Portulacaceae — 74. 
Potomogeton  diversifolius — 26. 
Primulaceae — 1  31 . 
Proboscidea    louisiana — 158;     parviflora- 

158. 
Prosopis  glandulosa — 98. 
Prunus  havardii — 91;  virens — 91. 
Psathyrotes  scaposa — 188. 
Pseudotsuga  taxifolia — 23. 
Psilostrophe      gnaphaloides — 189;      tageti- 

nae— 189. 
Ptelea  trifoliata— 103. 

Quamoclit  hederifolia — 139. 

Quercus  emoryi — 60;  gambelii — 60;  gra- 
ciliformis — 60;  gravesii — 60;  grisea — 60; 
intricata — 60;  muhlenbergii — 60;  ro- 
busta — 60;  tardifolia — 60;  vaseyana — 60. 

Quincula  lobata — 154. 

Ranunculaceae — 78. 

Ratibida  columnaris — 189. 

Resedaceae — 87. 

Rhamnaceae — 1 1 5. 

Rhamnus   betulaefolia — 115;   fasciculata — 

115. 
Rhus     microphylla — 113;     trilobata — 113; 

virens — 1 13. 


Rivina  humulis — 70. 

Rosaceae — 88. 

Rouliniella    unifaria — 138. 

Rubiaceae — 1 62. 

Ruellia  parryi — 160. 

Rumex   crispus — 66;    mexicanus — 66;    vio- 

lascens — 66. 
Rutaceae — 103. 
Rynchosia  texana — 98. 

Salazaria  mexicana — 151. 

Salicaceae — 58. 

Salix  goodingii — 58;  interior — 58;  nigra— 

58;  taxifolia— 58. 
Salvia    arizonica — 152;    greggii — 152;    ly- 

cioides — 151;    reflexa — 152;    regla — 152; 

roemerianus — 1 52. 
Sambucus  coerulea — 164. 
Samolus  cuneatus — 1 31 ;   ebracteata — 131 ; 

floribundus — 131. 
Sapindaceae — 1 1 4. 
Sapindus  drummondii — 114. 
Sarcostemma    crispum — 137;     heterophyl- 

lum— 138;  torreyi  — 138. 
Saxifragaceae — 88. 
Schaefferia  cuneifolia — 1 13. 
Schkuhria  wrightii — 189. 
Scirpus  americanus — 47. 
Scleropogon  brevifolius — 42. 
Scrophulariaceae — 1  54. 
Scutellaria  potosina — 152. 
Sedum     havardii — 88;     robertsianum — 88; 

wrightii — 88. 
Selaginella  lepidophylla — 20;  mutica — 20; 

pilifera  -  20;  sheldoni — 21;  wrightii — 21. 
Selaginellaceae — 20. 
Selenia  dissecta — 85. 
Selinocarpus    angustifolius — 74;    chenopo- 

dioides — 74;  parvifolius — 74. 
Selloa  glutinosa — 189. 
Senecio     longilobus — 189;     millelobatus — 

189;  parryi  — 191. 
Setaria  grisebachii — 43;  macrostachya — 43; 

verticillata — 43;  viridis — 43. 
Setcreasea  brevifolia — 54;  leiandra — 54. 
Seymeria  scabra — 158. 
Sicyos  glaber — 165;   parviflorus — 165. 
Sida     diffusa— 119;     lepidota— 119;     lind- 
heimeri— 118;  neomexicana — 118;  physo- 

calyx — 1 19. 
Silene  antirrhina — 78;  laciniata — 78. 
Siphonoglossa  pilosella — 161. 
Sisymbrium  irio — 81. 
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Sitanion  hystrix — 43. 

Solanaceae — 1 52. 

Solanum    elaeagnifolium — 154;    nigrum — 

154;    rostratum — 154;    sisymbriifolium — 

154;  villosum — 154. 
Solidago  radula — 191;  trinervata — 191. 
Scnchus  oleraceus — 191. 
Sophora  secundiflora — 98. 
Sorghum  vulgare — 43. 
Sphaeralcea  angustifolia — 119;   subhastata 

—  119. 
Sphenopholis  obtusata — 43. 
Spigeliaccae — 1 34. 
Sporobolus    cryptandrus — 43;     flexuosus — 

43;  pyramidatus  —  43. 
Stachys  bigelovii — 152;  coccinea — 152. 
Stanleyclla  texana — 86;  wrightii — 86. 
Stellaria  cuspidata — 76;  prostrata — 76. 
Stenandrium  barbatum      161. 
Stenolobium  incisum — 158. 
S tenor rhynchus  cinnabarinum — 57. 
Stephanomeria  pauciflora — 189. 
Sterculliaceae — 1 19. 
Stevia  serrata—  191. 
Stillingia  treculeana—  111. 
Stipa  eminens—  45;   lobata — 45;   neomexi- 

cana — 45;  tenuissima — 45. 
Streptanthus  carinatus — 86;  platycarpus — 

86. 
Strombocarpa  odorata-  98. 
Suaeda  suffrutescens—  67. 
Symphoricarpos  rotundifolius — 165. 
Synthlipsis  greggii — 86. 

Tagetes  micrantha     191. 

Talinum  aurantiacum — 75;  paniculatum — 

75;  parviflorum — 75;  pulchellum — 75. 
Tetraclea  coulteri — 148. 
Teucrium  cubense — 152. 
Thamnosma  texanum — 103. 
Thelesperma     ambiguum — 191;     gracile — 

191;  longipes — 191. 
Tidestromia  lanuginosa — 70;  suffruticosa — 

70. 
Tillandsia  recurvata — 47. 
Tournefortia  monclavana — 142. 


Toxicodendron  quercifolium — 1 1 3. 

Tragia  stylaris — 1 1 1 . 

Tragus  berteronianus — 45. 

Tribulus  terrestris — 103. 

Trichachne  californica — 45. 

Triodia   grandiflora — 45;    mutica — 45;    pi- 

losa — 45;  pulchella — 45. 
Tripsacum  dactyloides — 45. 
Trixis  californica — 192. 
Typha  latifolia— 27. 
Typhaceae — 27. 

Ulmaceae — 60. 
Umbelliferae— 129. 
Ungnadia  speciosa — 114. 
Urticaceae — 62. 

Vauquelinia  angustifolia — 91. 

Verbena  bipinnatifida — 146;  ciliata — 146; 

halei — 146;    hirtella — 146;    neomexicana 

— 146;     racemosa — 146;     wrightii — 146. 
Verbenaceae — 146. 
Verbesina     encelioides — 192;     oreophila — 

192. 
Yernonia  tenuifolia — 192. 
Yicia  exigua — 98. 
Yiguiera     cordifolia — 193;     dentata — 193; 

longifolia — 193;  stenoloba — 193. 
Yilladia  squamulosa — 88. 
Yincetoxicum  reticulatum — 138. 
Vitaceae— 1 16. 
Yitis  arizonica — 116;  palmata — 116;  rupes- 

tris      116. 

Woodsia  mexicana — 20. 

Yucca  baccata — 50;  carnerosana — 50;  da- 
ta— 50;  rostrata — 50;  thompsoniana — 50; 
torreyi — 50. 

Zephyranthes  longifolia — 54. 

Zexmenia  brevifolia — 193. 

Zinnia  pumila — 193. 

Zizyphus  lycioides — 116;   obtusifolia — 116. 

Zygophyllaceae — 101 . 
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Acanthus  family — 159. 

Bluegrass — 42. 

Adolphia,  Texas — 115. 

Bluestem — 33. 

Alfalfa— 97. 

Bluets— 163. 

Algerita — 79. 

Borage  family — 141. 

Allthorn— 120. 

Bouvardia,  scarlet — 162. 

Alumroot — 88. 

Bristlegrass — 42. 

Amaranth — 68;  family — 67. 

Brome — 36. 

Amaryllis  family — 54. 

Brookweed — 1 30. 

Antelopehorn —  1 37. 

Broomrape — 159;  family — 159. 

Apacheplume — 91 . 

Buckbrush,  little— 115. 

Arrowweed — 1 88. 

Buckthorn — 115;  family — 115. 

Ash— 133. 

Buckwheat  family — 64. 

Aster— 172. 

Bulrush— 47. 

Bunchmoss — 47. 

Barberry  family — 79. 

Bundleflower — 96. 

Barnyardgrass — 38. 

Burcucumber,  one-seeded — 165 

Basketflower — 1 77. 

Burrograss — 42. 

Basketgrass — 49. 

Butterflybush,  woolly — 134. 

Bean— 97. 

Buttonbush — 162. 

Beargrass — 49. 

Bedstraw — 163. 

Cacao  family — 119. 

Beggar  ticks — 176. 

Cactus— 122;     barrel— 126;     fa 

Bentgrass — 33. 

hedgehog — 126. 

Bermudagrass — 38. 

Caltrop— 102;  family— 101. 

Betony— 152. 

Camphorweed — 1 84. 

Bignonia  family — 158. 

Candelilla— 109. 

Bindweed— 139. 

Caper  family — 87. 

Birch  family — 59. 

Cardinal  flower — 166. 

Birthwort  family — 64. 

Carelessweed — 68. 

Bittercress — 82. 

Carpetweed — 74. 

Bittersweet  family — 113. 

Cashew  family — 113. 

Bitterweed,  stemmed — 172. 

Catchfly,  sleepy — 78. 

Blackfoot— 186. 

Cattail  family — 27. 

Bladderpod— 84. 

Ceanoth'us,  desert — 1 15. 

Bladdersage — 1 5 1 . 

Centuryplant — 54. 

Blanketflower— 180. 

Cherry— 91. 

Blazingstar — 1 84. 

Chineselantern — 1 54. 

Bloodberry — 70. 

Chinograss — 36. 

Bloodleaf— 70. 

Chokecherry,  southwestern — 91 

Bluebell  family— 165. 

Clammy  weed — 87. 

Bluebonnet — 97. 

Cliffbrake— 17. 

family— 122; 
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Cloakfern— 17. 
Clubmosses — 20. 
Columbine,  longspur — 78. 
Composite  family — 166. 
Copperleaf — 107. 
Coralroot,  crested — 57. 
Cottontop — 45. 
Cottonwood — 58. 
Coyotillo— 115. 
Crabgrass — 38. 
Creosotebush — 1 03. 
Crowfoot  family — 78. 
Crownbeard — 1 92. 
Cudweed— 180. 
Cypress,  Arizona-  23. 

Damianita — 1 78. 
Dandelion,  white— 188. 
Datura — 153. 
Dayflower — 50. 
Deerapples — 1 65. 
Deervetch — 97. 
Desert-rue —  1 03. 
Desert  tea — 24. 
Desertwillow — 1 58. 
Devilsclaws — 1 58. 
Devilweed,  Mexican — 172. 
Dock— 65. 
Dodder— 138. 

Dogbane — 135;  family — 135. 
Dogweed — 177. 
Dogwood  family — 130. 
Douglas-fir — 23. 
Dropseed — 43;  pine — 34. 
Drymary — 76. 
Dutchmanspipe — 64. 

Ebony  family — 130. 
Elder,  blueberry — 164. 
Elm  family — 60. 
Eriogonum — 64. 
Evening-primrose — 128;     family- 

Falsegarlic — 48. 
Falsegramma — 36. 
False-pennyroyal — 151 . 
Fameflower — 74. 
Fern  family — 16. 
Figwort  family — 154. 
Flatsedge — 46. 
Flax  family— 100. 
Fleabane— 178. 
Four-o'clock  family — 71. 


127. 


Frijolito— 98. 
Frogfruit — 147. 
Frostwort — 1 1 1 . 

Gamagrass — 45. 

Gayfeather— 184. 

Gentian  family — 134. 

Geranium  family — 99. 

Germander — 1 52. 

Gianthyssop — 1 5 1 . 

Globe-amaranth — 68. 

Globemallow— 119. 

Glorybind— 139. 

Goldaster— 178. 

Goldeneye — 193. 

Goldenrod— 191. 

Goldenweed — 1 72. 

Goosefoot — 66;  family — 66. 

Gourd  family — 165. 

Grama — 34;  black — 36;  blue — 36;  hairy— 
36;  needle — 36;  sideoats — 36;  sixweeks — 
36. 

Grape — 116;  canyon — 116;  cat — 116;  fam- 
ily—116;  sand— 116. 

Grass  family — 28. 

Greenthread — 1 9 1 . 

Gromwell — 144. 

Groundcherry — 1 54. 

Groundsel— 189. 

Guayacan — 1 03. 

Guayule— 187. 

Gumweed — 181. 

Hackberry — 60. 
Hawkweed — 1 84. 
Heath  family— 130. 
Hedge-mustard — 83. 
Heliotrope — 143. 
Heronbill— 99. 
Hoarhound — 151. 
Honeysuckle — 1 64. 
Hophornbeam — 59. 
Hoptree— 103. 
Hydrangea  family — 88. 

Indianmallow — 1 17. 
Indian-paintbrush — 1 56. 
Ironweed — 192. 


Javelina-bush — 1 1 5. 
Jointfir — 24;  family- 
Jointtail — 40. 
Jimsonweed — 153. 


24. 
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Jujube — 116. 
Junco  family — 120. 
Junegrass — 39. 
Junglerice — 38. 

Juniper — 23;  alligator — 23;  drooping — 23; 
oneseed — 23. 

Knotweed — 65. 
Krameria — 97. 

Larkspur — 78. 
Leadtree — 97. 
Leatherflower — 78. 
Leatherplant — 1 1 1 . 
Lily  family— 48. 
Limoncillo — 1 87. 
Lipfcrn — 16. 
Loasa  family — 120. 
Loco — 94. 

Logania  family  —134. 
Longtube — 135. 
Loosestrife  family — 126. 
Lotewood — 116. 
Lovegrass — 38. 
Lupine —97. 

Madder  family — 162. 

Madrone,  Texas — 130. 

Mahonia — 79. 

Maidenhair,  southern — 16. 

Mallow  family — 116. 

Malphighia  family — 105. 

Maple,  bigtooth— 113;  family— 113. 

Marigold— 191. 

Mariola— 187. 

Mescalbean — 98. 

Mesquite — 98. 

Mexican-buckeye — 114. 

Mignonette  family — 87. 

Milkvetch — 94. 

Milkweed — 137;  family — 136. 

Milkwort  family — 105. 

Mint— 151;  family— 148. 

Mistletoe — 63;  family — 62. 

Mockorange — 88. 

Monkeyfiower — 1 56. 

Moonpod — 74. 

Moonseed  family — 79. 

Mormon  tea — 24. 

Morningglory — 139;  family — 138. 

Mountain-mahogany — 90. 

Mugwort — 175. 


Muhly— 40. 

Mulberry  family — 60;  Texas — 61. 

Mustard  family — 81. 

Nailwort — 76. 
Needlegrass — 43. 
Nettle  family— 62. 
Nightshade— 154;  family— 152. 
Noseburn — 1 1 1 . 

Oak  chinkapin — 60;  emory — 60;  family — 

59;  gambel — 60;  graves — 60;  gray — 60. 
Ocotillo  family — 119. 
Olive  family— 130. 
Onion,  wild — 48. 

Orchid  family — 56;  grasspink — 57. 
Osage-orange — 62. 
Oxeye— 184. 

Paintedcup — 1 56. 

Panicum — 41. 

Paperflower— 189. 

Pappusgrass — 42. 

Parsley  family — 129. 

Pea  family— 91. 

Pellitory— 62. 

Pepperweed — 84. 

Persimmon,  Texas — 130. 

Phlox  family— 139. 

Pigweed — 68. 

Pine     family — 23;     pinyon — 23;     ponder- 

osa — 23. 
Pineapple  family — 47. 
Pink  family — 76. 
Pinweed— 111. 
Pitayas — 126. 
Plantain  family — 162. 
Plum— 91. 
Poison-oak — 1 1 3. 
Pokeweed  family — 70. 
Polypody— 20. 
Pondweed  family — 26. 
Poplar— 58. 
Poppy  family — 80. 
Poreleaf— 188. 
Portulacca,  shaggy — 74. 
Prairieconeflower — 1 79. 
Prairie-gentian — 1 34. 
Pricklypoppy — 80. 
Primrose  family — 131. 
Puccoon — 144. 
Puncturevine — 1 03. 
Purslane  family — 74. 
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Quaking  aspen- 
Queensdelight- 


-58. 
Ill 


Rabbitbrush— 178. 
Rainlily,  eveningstar — 54. 
Redberry— 113. 
Redbud,  Texas— 95. 
Redtop— 33. 
Reed,  common — 42. 
Ricegrass,  pinyon — 42. 
Ringwing — 67. 
Rockrose  family — 1 1 1 . 
Rockspiraea,  bush — 91. 
Rose  family — 88. 
Rosemallow — 1 18. 
Rougeplant — 70. 
Rue  family— 103. 
Rush  family — 47. 
Rushpea — 97. 

Sage— 151. 

Sagebrush — 175. 

Saltbush — 66. 

Sandbur — 36. 

Sand-verbena — 72. 

Sandwort — 76. 

Saxifrage  family — 88. 

Screwbean — 98. 

Sedge — 46. 

Seepweed — 67. 

Selaginella  family — 20. 

Senna — 94. 

Serviceberry — 90. 

Silktassel— 130. 

Silverleaf — 156. 

Skullcap— 152. 

Snailseed — 80. 

Snakecotton — 70. 

Snakeroot,  white — 180. 

Snakeweed — 181. 

Sneezeweed — 1 82. 

Snowberry — 1 65. 

Soapberry — 114;   family — 114. 

Soapweed — 50. 

Sorrel  family — 99. 

Sotol— 48. 

Sowthistle — 191. 

Spanishbayonet — 50. 

Spanishdagger — 50. 

Spearmint — 151. 

Spidergrass — 34. 

Spiderling — 73. 

Spiderwort — 54;  family — 50. 


Spikesedge — 46. 

Spleenwort — 16. 

Sprangletop,  green — 39. 

Spurge — 107;  family — 106. 

Squawbush — 1 1 3. 

Squawroot — 1 59. 

Squirreltail — 43. 

Starglory,  ivy — 139. 

Starwort — 76. 

Stickseed — 144. 

Stonecrop  family — 87. 

Sudangrass — 43. 

Sumac,    evergreen — 113;    lemonade — 113; 

littleleaf — 1 13;  skunkbush— 1 1 3. 
Sumpweed — 1 84. 
Sunflower — 182. 

Tanglehead — 39. 
Tansy-mustard — 82. 
Tarbush— 180. 
Thistle— 178. 
Threeawn — 34. 
Tickclover — 96. 
Toadflax— 156. 
Tobacco — 153. 
Tobosagrass — 39. 
Tornillo— 98. 
Treebine — 116. 
Trompetilla — 1 62. 
Twistflower — 86. 

Umbrellagrass — 47. 
Unicorn  family — 158. 
Unicornplant — 1 58. 

Verbena — 146;  family — 146. 
Vetch— 98. 

Vine-snapdragon — 1 56. 
Virgins-bower — 78. 

Walnut  family— 58;  Texas  black— 59. 

Waterleaf  family — 140. 

Waterpimpernel — 1 30. 

Water-primrose — 1 27. 

Wedgescale — 43. 

Wheatgrass — 33. 

Whitedaisy— 162. 

Whitlowwort — 82. 

Wildrye— 38. 

Willow— 58;  family— 58. 

Wirelettuce — 189. 

Witchgrass,  fall— 39. 
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Wolfberry— 1 53.  Yellowtrumpet— 1 58. 

Wolftail— 39.  Yerbadetajo— 178. 
Woodsia,  Mexican — 20. 

Woodsorrel — 99.  Zephyrlily — 54. 

Wormwood — 175.  Zinnia — 193. 


U.S.  GOVERNMENT  PRINTING  OFFICE:  1951    O — 890892  INDEX        *3*         209 


